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MARCONI TELEGRAPHY. 

Through the enterprise of The New York Herald, the 
public lias been made acquainted in a ver}' practical 
way with the great advantages which result from the 
use of what is now popularly known as the " Marconi 
system of wirele.ss telegraphy." The worldwide 
interest which is being taken in the present interna- 
tional yacht races renders the instant transmission of 
the progress of the race a matterof actual importance, 
and the saving of a few hours' time, which is rendered 
possible by wireless telegraphy, led to the bringing of 
Mr. Marconi to thi-s country in order that he might re- 
port the races from a steamer which accompanies the 
yachts over the course. 

On the day of the first race the large ocean-going 
steamer "Ponce" was equipped with a slender mast 
which extended some 50 feet vertically above the fore- 
mast of the vessel. A similar mast was carried by the 
Mackay-Bennett cable steamer, which was anchored 
at the starting point, off' Sandy Hook, and had tem- 
porary connection with the submarine cable at that 
point. The Marconi apparatus was installed in the 
chart room on eacli vessel, and the progress of the vachts 
was telegraphed at intervals of a quarter of an hour 
from one vessel to the other. Prom the steamer at 
Sandy Hook the messages were sent to New York, 
whence they were distributed throughout the world. 
The experiment proved to be perfectly successful, and 
the reports contained in The Evening Telegram ap- 
peared from two to three hours sooner than those 
transmitted by the ordinary methods. 

Marconi comes to this country fresh from the tri- 
umphs which he has scored with his system in the re- 
cent maneuvers of the British navy, where messages 
were flashed from ship to ship over a distance of 80 
miles. It was inevitable that the great success which 
is attending the Marconi system should have aroused 
the interest, and in some cases excited the .jealousy, of 
other investigators in the field of wireless telegraphy. 
Marconi himself, we have no doubt, would be the first 
to acknowledge that there are others who have done 
conscientious work in this line of investigation, and he 
would be perfectly willing to give full credit vvhere it is 
due. The existence of the Hertzian waves was known 
long before this young Anglo-Italian h.-irnessed them 
so successfully to the uses of modern life, and others, 
both before and after him, have attempted unsuccess- 
fully to do what he has done. 

We regret to note that his arrival in America has un- 
duly excited certain holders of patents on wireless tele 
graphy, who believe that Marconi is receiving more 
credit than is strictly his due, and claim that the credit 
is not his, but theirs. This has been the history of all 
great epoch-marking inventions, and the recent extra- 
ordinary attempts to prove that the Bessemer steel 
process was misnamed, and that a certain Kelly had 
actually done the work and should receive the credit, 
will be fresh in the minds of our readers. We note in 
this connection that a certain section of the press is 
responsible for the statement that Professor Dolbear, of 
Tufts College, is " the discoverer of wireless tele- 
graphy," and that he is so far resentful of Marconi's in- 
vasion of his doinain that "a conference of lawyers has 
been held," and instructions have been given to 
"serve notice that he (Marconi) would be restrained 
from using his system of wireless telegraphy in the 
United States." 

Whatever may be the merits of this controversy, we 
are satisfied that it would be as easy to sweep back the 
tide with a broom as to prevent the system of tele- 
graphy which has just done such good work off New 
York Harbor and with the English fleet from becom- 
ing forever identified with the name of the man who 
first brought wireless telegraphy to a practical and 
useful consummation. 



"OOLUHBIA" AND "SHAMROCK" IN DRY DOCK. 

Next to the races themselves there is no event con- 
nected with a contest for the "America" cup which 
equals in public interest the docking of the yachts and 
the consequent disclosure of their underwater form ; 
(or it is in. the model of the modern yacht and not in 



her sail plan that the genius of the designer of to-day 
is most apt to reveal itself. 

The secrecy which surrounded the construction of 
the competing yachts had awakened more than usual 
curiosity as to the form and construction of the two 
boats. It was naturally believed that the extraordinary 
precautions which were taken to prevent tiie public 
from getting even a hint as to the beam, draught, or 
lines of the contestants was due to some marked de- 
parture from existing practice, if not from estaVilished 
theories. "Columbia" was launched at night; "Sham 
rock" in petticoats; and the Sphinx was not more silent 
on the questions which were in everyone's mind than 
the gentlemen who were re.sponsible for the "America " 
cup champions of the year- 1899. 

It must be confessed that the docking of the yachts 
has furnished a great surprise; for where the public 
was looking for novelties it found in the case of both 
challenger and defender nothing more nor less than a 
typical, up-to-date yacht. The characteristics of the 
type, as represented in a "ninety-foorer,'' are a beam 
of about twenty four feet and a draught of twenty 
feet ; some eighty to ninety tons of lead on the keel ; 
a displacement of from one hundred and forty to one 
hundred and fifty tons ; and a sail area of about thir- 
teen thousand square feet. The materials of construc- 
tion will include nickel steel for the framing, plating of 
some non-corrodible bronze, and hollow steel spars of 
great strength and lightness. 

Now if we take the "Columbia" and the "Shamrock" 
as examples, we find that they conform with wonderful 
closeness to the above specification — at least as far as 
dimensions and materials are concerned. In the mat- 
ter of model, both above and below the water line, 
there are, it must be admitted, very marked differ- 
ences between the two boats ; but in no sense can 
either be called a surprise. They possess all the 
characteristics which distinguish a Herreshoff from 
a Fife design, and certainly they present no startling 
novelties, hitherto unknown or untried by yacht de- 
signers. "Columbia" is an improved "Defender," 
"Shamrock'' an enlarged and improved " Isolde." 

Compared with the champion of 1895 "Columbia" is 
in every way a more beautiful yacht. The three views 
which we present were taken when she was in the 
large No. 3 dry dock at the Brooklyn navy yard, and 
they show what exquisite beauty can be given to the 
underwater form even of a deep flnkeel vessel of this 
extreme type. The variations from "Defender " are all 
in the direction of securing a finer form, one that can 
be driven through the water with less expenditure of 
power. While the beam is wider and the lead placed 
lower, the overhangs and the waterline length are con- 
siderably larger and the entrance and delivery are 
finer than in the older boat. The hull proper is deep- 
er, and the whole model is a further departure even 
than was that of "Defender" from the old skimming- 
dish type of hull. The construction, moreover, is 
more wholesome than that of "Defender"; for the 
treacherous aluminum alloy in frames, deck beams, 
and topsides has given place to more reliable steel 
and bronze, with the result that our '99 champion 
will be prepared to cross the ocean and try her paces 
in the regattas of the Mediterranean and the Clyde. 

In "Shamrock" the English have sent over their 
first out-and-out racing machine. She is the lightest 
yacht of her size ever constructed, not even excepting 
"Defender"; for in her aluminum deck alone she has 
saved about 5.000 pounds of weight as compared with 
that yacht. Perhaps the most striking features of the 
boat are her unusually lofty topsides (her freeboard is 
over 5 feet as against 3J^ feet in "Columbia"')and her 
deep draught of 21)^ feet. Her midship section shows 
a considerable flare above the waterline. and this, com- 
bined with her wide beam, high freeboard, and deep 
lead, gives her great sail-carrying power, especially in 
a strong wind. The boat has rather a hard bilge and 
aflat floor, which rounds into the fin proper with a 
short hard curve. When afloat she looks to be much 
bigger than she is, most of the boat being above the 
waterline, and as a glance at the midship sections of the 
two vessels will show, she approaches more nearly to the 
true finkeel type than does "Columbia." The sheer-plan 
shows that the "Shamrock's" keel is much the longer 
(at least 8 or 9 feet) ; hence the center of gravity of the 
lead is lower, and this coupled with the fact that her 
draught is deeper by 1^ feet makes it certain that the 
center of gravity of the lead is at least 3 feet deeper 
below the waterline in the English boat. Other things 
being equal, this means less lead for the same stability. 
At the same time the longer keel involves the addition 
of about 220 square feet of wetted surface, and a 
slower boat in light winds. In heavy winds, and in- 
deed in any wind, the longer keel should make "Sham- 
rock" a better boat in climbing to windward when 
close-hauled. 

At the present writing there have been two unsuc- 
cessful attempts to sail the first race of the series. The 
winds were too light and fickle to afford any reliable 
test of the yachts; for although "Columbia" was the 
leading boat during the greater part of the contests, on 
both occasions "Shamrock " was slightly in the lead 
when the race was called off. In spite of the fact, how- 
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ever, that the challenger showed unexpected light- 

'7eather qualities, it seemed to us that the perform- 
ance of the two yachts indicated the " Columbia" to 
be the better all-round boat under the prevailing con- 
ditions. 



PROPOSED CYCLE PATH ACROSS THE BROOKLYN 
BRIDGE. 

The earnest efforts which are being made by the 
great body of wheelmen in New York city and Brook- 
lyn to secure a separate cycle path across the bridge 
for their exclusive use are perfectly reasonable and de- 
serving of the strongest support. The day has gone 
hy when the efforts of wheelmen to secure proper 
facilities on our thoroughfares can be regarded as 
an endeavor to secure favors for a small minority 
at the expense of the general public. The enor- 
mous increase in the number of riders in the last 
few years has been accompanied by a demand for 
special provisions for their .safety and convenience, and 
in nearly every case thej- have gained what they 
sought. Wheels are now carried as baggage free of 
charge on our railroads, and special protection is 
afforded in some of our cities by specially-trained 
squads of policemen. 

However, it is not with the legal or ethical side of 
the question that we are concerned so much as its 
practical and mechanical aspects. As far as the struc 
ture of the Brooklyn Bridge is concerned, there is not 
the slightest reason why a cycle path should not be 
built across it. If the path were provided, the addi- 
tional weight would be so insignificant compared with 
the total dead and live loads of the structure as to be a 
practically negligible quantity. Obviously the best 
location would be above one of the pairs of interior 
stiffening trusses through which tracks of the bridge 
trains are laid. Light steel floor beams could be laid 
across the top chords of the trusses, and these, to- 
gether with the plank flooring and the light hand 
rail, would weigh but little per foot and would add 
practically nothing to the existing strains in the bridge. 

It seems that the problem at present, as stated by 
the bridge engineers, is to provide a suitable terminal 
at the New York end of the structure, but it is certain 
that in view of the light nature of the necessary con- 
struction and its comparative narrowness, some way 
out of the difficulty could be found which would 
neither encroach seriously on the present space, nor 
present an objectionable appearance judged from the 
{esthetic point of view. 

The opposition of the engineers of the bridge to the 
addition of any further weights, however small, to the 
structure is natural, and on general principles com- 
mendable. It is their duty to see that the limits of 
safety are not exceeded nor even too closely approached. 
At the same time we cannot but remember that the 
running of the trolley cars across the structure was at 
first strenuously opposed and pronounced to be neither 
practicable nor safe. The car tracks, however, have 
now for a long period been in operation, and have 
IDroved to be of inestimable service to the public. The 
bridge has suffered no harm from the addition, and we 
believe that as long as the proper headway has been 
observed, the safety of the structure has been in no de- 
gree jeopardized. 



AMATEUR INVESTIGATIONS WITH A TESTING 
TANK. 

In the current issue of the Supplement is published 
the first part of an article which will be of the greatest 
interest to those of our readers who are interested 
in the matter of boats and boat sailing. The author 
of tlie papers is an amateur yachtsman with more 
than, a quarter of a century of experience, who set 
out to determine for himself, by practical experi- 
ment, many questions which are supposed to be theo- 
retically pretty well established. To determine the best 
model of hull and the influence of the various elements 
of beam, draught and general form on speed, the 
author of the paper constructed a small towing tank 
equipped with a dynamometer and a set of experi- 
mental models, the whole of which, including the tank, 
could be placed in a fair-sized sitting room. It 
is true no attempt was made to secure anything like 
the scientific accuracy of a full-sized shipbuilder's 
model basin ; but the simplicity and cheapness of 
the apparatus, and the agreement of the results in a 
general way with those obtained in a full-sized tank, 
render the experiments of extreme interest and cer- 
tainly of value. 

Any amateur who wishes to test for himself the many 
vexed questions connected with the designing of a 
boat can do so at a small expense by following 
the methods described in the article referred to. The 
question of the best form of sails will be taken up in 
the second .part of the article, which will be published 
in the Scientific American Supplement of next 
week. The writer claims to have been the originator 
of the theory that a perforated sail would, under cer- 
tain conditions of wind, do better work than a sail of 
the ordinary pattern. The principle of perforation 
was tried in a. lengthy series of experiments with sails 
built on the principle of the Venetian blind or per- 
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haps, to speak more accurately, of the modern aero- 
plane. While the very idea of splitting the sail to let 
any portion of air pass tlirough is radically opposed to 
accepted theories on the subject, Mr. Burnhaiu, the 
author of the experiments, states that on certain points 
of sailing the slotted sail showed superior driving pow- 
er to one of the standard type. 



STATISTICAL DUPLICATION. 

Statistician Powers, of the Census Bureau, is making 
special efforts to plan a successful campaign whereby 
full agricultural statistics shall be gleaned for the com- 
ing twelfth census. The law specifies only the crops of 
1899 as those to be reported; but, as the census agents 
will not take the field till after June 1, 1900, and the bulk 
of the great crops of 1899, especially in the South, will be 
harvested and marketed long before that time, grow- 
ers will be expected to furnish statistics to the enume- 
rators, some of which will be quite a year old. It is 
Jesired by the Bureau that growers be prepared to do 
this, and to that effect it is using every channel to no- 
tify them of the necessity of being thoroughly posted 
as to what they grew and marketed, and the prices ob- 
tained therefor. 

The strange part of all this is that our Department 
of Agriculture has a most efficient, long trained force 
for this very purpose; and not only their annual but 
their monthly statistics are the most complete of any- 
thing of the kind attempted in any country. Yet this 
working force will be entirely ignored, its records 
passed as of no avail, and exactly the same work and 
results as theirs will be attempted with comparatively 
raw, untrained recruits. That such statistics will 
differ from, and must be of considerably less scientific 
value than, those of the Department of Agriculture 
goes without the saying. 

We call attention to this just at this time in thehope 
that it is not yet too late for the press of the country 
to take the matter up and induce a change of some 
magnitude to be made in the plans of the Census 
Bureau. General Merriam is sure to find the funds at 
his disposal far from what he will require for special 
features of great value to all students of commerce 
and political economy, if thousands of dollars are thus 
used to duplicate the work of the Department of Agri- 
culture. 

The same thing might also be well illustrated by 

reference tothe duplications of work now being well 

done by the Treasury, Interior, Post OlBce and War 

Departments. 

^ I ■ > ^ 

EXCHANGING FISH FRY WITH ETTSOFE. 

Many tourists who will attend the Paris Exposition 
next summer need not be surprised if they find on the 
bills of fare of the leading European hotels such items 
as '" Amei'ican black bass," "American salmon," or 
"American muskalonge." It should not be hastily con- 
cluded that these items are put there for deceptive 
purposes, or that they refer to canned or dried Ameri- 
can fish. They are in reality true statements of facts, 
and indicate the growth of our fishing interests under 
the wise and progressive supervision of the United 
States Pish Commission. During the past summer 
American fish, fresh from the water, appeared on the 
tables of European hotels devoted specially to catering 
to American tourists. 

In order to appreciate the full meaning of this, it is 
necessary to glance at a feature of the work planned 
years ago by the Fish Commission. A, mwst thorough 
and painstaking effort was made then to collect all pos- 
sible facts concerning our food fishes as a preliminary 
to adopting adequate methods for protecting and pro- 
pagating young fry. This scientific study and experi- 
ment included an elaborate investigation of the food 
plants of fish in inland waters, tho cause of famines 
and years of plenty, and the relative chances of certain 
varieties of fish in strange waters in reaching maturity. 

Ill propagating the young fry for restocking the 
streams, bays, and rivers, experiments were made to 
see how well they thrived in waters far removed from 
their natural habitat. This experiment proved of 
great commercial value to the country. Inland waters 
that were almost destitute of fish are now teeming 
with millions of artificially propagated fry. In some 
of the new waters they have been transplanted to, 
the food fishes have been found to thrive better than 
in tlie streams where they were found. The extension 
of this work to foreign waters was anticipated by the 
Fish Commission years ago purely as a scientific test. 
Consequently when they received intimations from 
leading ichthyologists abroad that an exchange of native 
fry would be agreeable, preparations were immedi- 
ately made to send our fish to European countries 

The first experiment was made in Scotland with our 
landlocked salmon. The inland waters of Scotland 
presented conditions somewhat similar to those in 
which our salmon loved to disport, and besides there 
was a species of Scotch salmon native to the streams 
and lakes of that land. Young fry of our landlocked 
salmon were shipped to Scotland some ten years ago, 
and in that time they have multiplied rapidly, much 
to the detriment of the Scotch salmon. The American 
salmon proved larger and utronger than their native 



cousins, and the Scotch salmon is almost threatened 
with extinction by the growing rapacity and multipli- 
cation of the American landlocked salmon. On the 
whole, however, this is not to be regretted, for the 
American species furnish more and better food than 
the Scotch salmon. 

A shipment of American black bass fry was made to 
France for stocking the rivers and streams, and, like 
the American salmon in Scotch waters, they have 
flourished so marvelously that to-day they are quite 
common ai'ticles of diet at the French hotels and res- 
taurants. The French streams, since the introduction 
of the American bass, have doubled in their produc 
tive value, and there is every reason for the French 
anglers to be grateful to our American Fish Commis- 
sion for stocking their waters with a new species of 
food fish. The French streams were practically de- 
serted when the fry were introduced, .and they had lit- 
tle difficulty in taking quick and complete possession 
of the waters. 

Other varieties of fish have been shipped to France 
and other countries as scientific experiments. The 
American rock bass has been introduced in several 
English streams, and the American brook trout is to- 
day in flourishing condition in the clear, cold streams 
of Russia and other northern countries of Europe. 
The waters of Switzerland abound with many of our 
common river and brook fish, which make the angling 
there superior to anything in the past. It is even 
reported that the fine American muskalonge has 
found a satisfactory home in the Rhine and Danube 
Rivers. 

In return for these American food fishes we have re- 
ceived few foreign fry that have proved of any par- 
ticular value. The attempt has been made to intro- 
duce the best of the European fish in our waters, but 
as a rule American fish are superior to any that Europe 
can produce, and we have not been greatly benefited 
by the exchange. The Scotch salmon has been tried 
here, but holds out little promise of success in waters 
where the American salmon lives There is reason to 
believe that we will be more benefited in introducing 
the young fry of South American fish in our northern 
waters than any that can be brought from Europe. 
The condition of ichthyology in the countries south of 
us, however, is such that it is difficult to secure the fry 
without sending an expedition after them. At present 
it seems as if we had sufficient varieties of fine, tooth- 
some fish in our waters to satisfy the most fastidious 
epicure; but it is possible that in its scientific investi- 
gations with the fish from all parts of the world, 
the commission may some day add to our fish diet 
some new species that will prove of enduring value. 
Meanwhile, the scientific search after facts concerning 
the food and habits of our American fish at home and 
abroad will enable the commission to handle the prob- 
lem placed before them with more assurance of success. 
In the comparatively few years it Tias been laboring in 
the field it has accomplished results that are well 
known, and of value alike to the consumer and the 
sportsman or professional fisherman. There are few 
scientific studies and experiments that show practical 
results sooner than that of fish culture. G. E. W. 



THE miflNG INTERESTS OF AFRICA.. 

The; mining interests of Africa, especially the won- 
derful gold and diamond fields, are particularly inter- 
esting at the present time owing to the unsettled con- 
ditions in the Transvaal. Much of the recent rapid 
development of Africa, especially in the southern part, 
is due to the discovery and development of extremely 
valuable mineral deposits, particularly of gold and 
diamonds, and incidentally it may be mentioned that 
the iron, coal, and other mineral deposits of South 
Africa give great promise when the wealth-seekers find 
time to turn their attention to industries which are 
less speculative. 

The gold and diamond mines are wonderfully profit- 
able. The Kimberley mines, which are located in 
British territory just outside the boundaries of the 
Orange Free State and about 600 miles from Cape 
Town, now supply about 98 per cent of the diamonds 
of commerce. The existence of these mines as un- 
known prior to 1867, and in the brief period since their 
discovery $350,000,000 worth of rough diamonds have 
been taken from the Kimberley mines, and the stones 
were easily worth double this sum after cutting. This 
enormous production would have been greatly in- 
creased but for the fact that the owners of the mines 
in the vicinity formed an agreement by which the 
annual output was so limited as to meet, but not 
materially exceed, the annual consumption of the 
world's diamond markets. The supply is so plentiful 
and so comparatively inexpensive is the work of dia 
mond digging that the industry has almost, ceased in 
other parts of the world since the South African mines 
entered the field. 

Equally wonderful and promising are the great 
"Witwatersrand" gold fields of South Africa, located 
in the South African Republic, better known as the 
"Johannesburg mines." The strip of territory a few 
hundred miles long and a few miles in width to which 
this name is applied was, a few years ago, considered 
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nearly worthless, nsefnl only for the pasturage of cat- 
tle and sheep. According to our Treasury Bureau of 
Statistics, gold was discovered there in 1883, and in the 
next year the gold production was about $50,000. The 
output increased with startling rapidity. The amount 
of gold mined in 1888 was $5,000,000; in 1889, $10,000,000; 
in 1892, over $20,000,000 ; in 1895, over $40,000,000 ; and 
in 1897 and 1898, $55,000,000 each year. This wonder- 
ful development naturally attracted great, attention to 
South Africa and drew thither thousands of people in 
the hope of making fortunes rapidly. The mines, 
however, cannot be successfully worked except by the 
use of costly machinery, and while they have been ex- 
tremely productive where machinery has been used, 
they were not of such a character as to make hand or 
placer mining profitable, as was. the case in California 
and Australia and other places. The gold production 
of the " Hand," since 1884, has been over $300,000,000, 
and careful surveys of the field show beyond question 
that $3,500,000,000 in gold can probably be extracted, 
while the large number of mines which have been lo- 
cated in adjacent territory, particularly in parts of 
Rhodesia, give promise of additional supplies, so that 
it seems probable that South Africa will for many 
years continue to be as it now is, the largest gold pro- 
ducing section of the world. Recent discoveries tend 
to the belief that these wonderfully rich mines are the 
long lost "Gold of Ophir" mines from which Solomon 
obtained his vast supplies. 



RAILROADS IN 1898. 

A welcome visitor to the editor's table is " Poor's 
Manual of Railroads for 1899." The general statistics 
regarding the roads for the year are most important 
and authoritative. The general exhibit for the fiscal 
year shows that the length of our railroads on Decem- 
ber 31, 1898, was 186,809 miles, showing an increase of 
1,915 miles in the year. There is in addition to the 
mileage already given 60,344 miles of second tracks, 
sidings, etc., making a grand total of 245,238 miles of 
track. Of this mileage, 220,803 miles of track are 
equipped with steel rails and only 24,435 miles have 
iron rails. There are 36,746 engines, 25,844 passenger 
cars, and 1,284,807 freight cars. The total liabilities of 
the companies are $11,968,751,204; the excess of assets 
over liabilities is $316,615,498. The total assets are 
$12,285,367,703. The actual number of miles of railroad 
operated was 184.532. The total train mileage was 905,- 
010,232. In 1898, 514,982,288 passengers were carried and 
the passenger mileage was 13,672,497,664 miles ; 912,- 
973,853 tons of freight were moved. The passenger 
traffic earnings amounted to $272,589,591. Tlie earn- 
ings from freight were $868,984,526. The total earnings 
from all sources were $1,249,558,724. The net earnings 
amounted to $389,666,474. The total available revenue 
was $494,203,378. 

These figures show what an enormous business our 
railroads are doing, and our progress is all the more re- 
markable when we remember that it was not until 1842 
that the railroad was opened from Boston to the 
Hudson, and from the Hudson at Albany to Lake Erie 
at iSuffalo. In 1848 the progress made in railroad con- 
struction was so slow and unpromising that the total 
mileage of lines completed at the end of that year was 
only 5,996. In 1848, immediately after the annexa- 
tion to the United States of California, ths deposits 
of gold of marvelous richness caused great excitement, 
and the first movement in the construction of railways 
dates from the discovery of gold in California. From 
1849 to 1857, 17,138 miles of railway were constructed. 
Then came a great commercial revulsion, which com- 
mencing in the United States swept around the world. 
But the nation had grown too strong, however, to 
suffer anything more than a temporary check. The 
lines of railroad which had been constructed pene- 
trated every important portion of the country and 
gave high commercial value to its products. Labor 
everywhere was then enabled to reap, even in the 
midst of the great depression that prevailed, a re- 
munerative return. 



SODA WATER TO RELIEVE HUNGER. 

Water charged with carbonic acid gas — in other 
words, soda water — is now prescribed as a palliative 
for hunger, especially for an abnormal sense of hunger 
due to disease. Says Modern Medicine, which gives us 
this information : " Carbonic acid gas has the singular 
property of lessening the sense of hunger, and may 
profitably be remembered in dealing with cases of dia- 
betes in which bulimia- (abnormal hunger) is a promi- 
nent symptom. The seat of hunger is found in the 
solar plexus. By the use of water charged with car- 
bonic acid gas, ths branches of the solar plexus distri- 
buted through the mucous membrane of the stomach 
are influenced in such a way that the abnormal irrita- 
tion of the plexus, which is the foundation for the 
ravenous hunger often present iu diabetes and certain 
forms of indigestion, may be greatly mitigated, if not 
wholly appeased. Water charged with carbonic acid 
gas may likewise be employed with advantage in many 
cases of hyperpepsia in which there is a sensation pre- 
sent in the stomach described by the patient as a 
gnawing sensation, 'goneness,' emptiness, etc." 
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Bacteria a* Destroyers of lUasourr. 

Bacteriology has shown how we may count alike 
upon friends and foes among the myriads of bacteria 
known to us, says The Lancet. The friendly species, 
however, are decidedly in the ascendancy, but com- 
paratively few pathogenic organisms having been iso- 
lated and recognized. Recent researches have shown 
how important is the role of the bacterium in many 
industrial processes, especially where the production 
of articles of food is concerned. Ascertained facts 
would seem to teach that bacteria after all may serve 
us as tiny engineers who can perform stupendous 
work when associated in myriads, so long as they are 
placed under a favorable environment. The disposal 
of sewage by purely bacterial agencies, which under 
suitable conditions convert an offensive material into 
simpler and innocuous materials, is perhaps the best 
case in point. But the disintegrating action of bac- 
teria, though perhaps an indirect one, must, according 
to recent observations, be reckoned with as a source of 
mischief. At first sight it would seem hardly possible 
for bacteria to be concerned in the breaking down of a 
stone wall, yet such would appear to be the case, ac 
cording to some ingenious observations directed to the 
nature of the decay of cement. The gradual disinte- 
gration of the cement mortar used in water supply 
reservoirs is one of the serious troubles met with by 
water engineers, and a trouble which so far they have 
not been able to avoid with any measure of practical 
success. Hitherto this action was supposed to be the 
result of the solvent property of carbonic acid and 
other mineral substances commonly present in a water 
supply. The cement gradually disintegrates and be- 
comes a kind of mud which slowly detaches itself 
Tills strange process is due to the action of none other 
than that bacterium known as the nitrifying organism. 
An examination of the mud shows it to be teeming 
with tliese organisms. The organism, however, cannot 
flourish in the absence of nitrifiable pabulum. In its 
presence, however, nitrous acid is produced, which 
leads most probably to the disintegration of the cement 
lining of the water reservoir. The nitrifying organism 
is the one upon which so much depends in the purifica- 
tion of sewage and effete matters. On this account its 
growth should be encouraged, and it is curious, there- 
fore, to find that the organism appears as an objection- 
able factor in the attempt to supply and store an 
abundance of pure water for drinking purposes. 



of motor vehicles, has installed a new and extensive 
plant at Elizabethport, New Jersey, equipped to make 
every part of a vehicle. 



October 14, 1899. 



A NOVEL HATCHER-HEAD FOR PLANING HILLS. 

A patent has been granted to Charles R. Harvin, of 
Parksville, S. C, for a uiateher-head, by means of 
which the cutters or bits can be vertically adjusted to 
adapt the device to different widths of tongues or 




raise or lower the threaded sleeve. After being ver- 
tically adjusted, the cutter is raised to disengage its 
tooth from the notches in the upper end of the sleeve. 
The cutter-head may then be rotated to bring its cut 
ter portion outside of the cutter-head, as shown in Fig. 
1. When in this position the cutter is lowered to en- 
gage its tooth in a notch ; the washer is moved to en 
gage the lug, before mentioned, in one of its notches : 
and the device is tightened by screwing up the clamp 
ing-nut. 

The bottom cutters or bits also have each a tooth on 
their inner faces, which is adapted to engage one of a 
series of notches in a boss on the under side of the 
cutter-head, so as to hold the head as rotatively ad 
justed. The bottom bit is clamped by a bolt and nut. 



A NEW RIKER ELECTRIC VEHICLE. 

A few months ago we illustrated an electric two- 
seated open surrey built on the Riker system. Since 
then an improved form of an electric demi-eoach has 
been constructed, illustrated in the accompanying: en- 
graving. 

In designing this vehicle Mr. Riker had in mind the 
needless present custom of 
locating the driver in front 
of the vehicle. His idea i" 
to give the occupants a free 
unobstructed view of the 
road at the same time pro- 
tect them, in ease of acci- 
dental collision, by locating 
half of the storage battery 
in the front box-like com- 
partment and the other 
half in the rear under the 
driver's seat. This design 
gives the carriage a sym- 
metrical and well-balanc- 
ed appearance. The con- 
troller lever, steering lever 
and foot brake are clearly 
shown attached to the 
driver's seat. This is wide 
enough to hold two per- 
sons, one for an attendant 
to open the carriage doors 
and the other the operator. 
The vehicle is steered by 
the movement of the front 
wheels, connected by a rod 
to the rear steering levei-. 

The coach will carry four 
persons inside, has a full 
glass front, an electric light 
in the roof and exterior 
lamps. It is also elegantly 
upholstered. The wheels 
are fitted with solid rubber 
tires and the rear ones are 
42 inches in diameter, and 
are propelled by 2-kilo- 
watt electric motors, one 
for each wheel. The total 

weight of the vehicle is about 4,200 pounds. Attached 
to the back in front of the operator is the usual com- 
bined voltmeter and ammeter. It is intended to travel 
at a speed of ten miles an hour, and one charge of the 
battery will carry it 25 miles on a level macadam road. 
The Riker Electric Vehicle Company, recently organ- 
ized for the further development of this and other styles 



A HATCHER-HEAD ROTATIVELY AND VERTICALLY 
ADJUSTABLE. 

grooves. Fig. 1 is a top view of the head with one of 
the cutters or bits removed. Fig. 2 is a section taken 
through two adjacent cutters. Fig. 3 is an inner face 
view of one of the cutters or bits. Fig. 4 is a bottom 
plan view showing an adjusting mechanism employed. 

It is not customary to adjust the bottom cutters or 
bits vertically ; but the upper cutters are, however, 
thus adjusted to adapt the matcher-head to different 
thicknesses of floor-boarding or to different widths of 
tongues or grooves. The means for adjusting the up- 
per cutters or bits will, therefore, be first described. 

Each upper cutter or bit has a depression in its inner 
face, at one side of which depression is a tooth adapted 
to engage one of a series of notches in the upper end of 
an exteriorly-threaded sleeve. A bolt passes through 
the cutter or bit and has a portion angular in cross- 
section passing through a correspondingly-shaped 
opening in the sleeve. A washer engages the outer 
end of the angular portion of the bolt and is provided 




AN ELECTRIC DEHI-COACH. 

with notches in its periphery to receive a lug on the 
under side of the cutter-head. A clamping-nut on the 
bolt holds the parts in place. In adjusting one of 
these upper cutters, the clamping-nut is loosened 
sufficiently to allow the washer to drop clear of the 
log. The washer can then be turned by a suitable 
tool, its movement being coumunicated to the bolt, to 



The Comparative Dietetic Value of VVIilte and 
Wholemeal Bread. 

It is commonly supposed that wholemeal bread is 
more nourishing than ordinary white bread because it 
contains a higher proportion of nitrogenous and min- 
eral substances. But as we have frequently pointed out, 
says The Lancet, the nitrogenous value of a given food 
is not necessarily indicated by an empirical chemical 
analysis. Not all nitrogenous substances are feeding 
stuffs, and further, it does not follow that the quantity 
of food partaken of is the quantity of food assimilated. 
In other words, eating is not necessarily feeding. 
There are many substances containing a very high 
proportion of nitrogen which are valueless as food 
stuffs, and on the contrary there are many edible ma- 
terials which contain a comparatively small propor- 
tion of nitrogenous substances which, however, are 
completely available for nourishing the organism. We 
now know that it is not enough for chemical analysis 
to record merely the proportion of nitrogenous sub- 
stances ; the nature of these substances must be de- 
clared, without which the food value of a given sub- 
stance cannot be estimated. It was formerly assumed 
that wholemeal bread contained more nitrogen than 
white bread, but in the light of recent analyses this 
is not true. Whether or not, however, wholemeal 
bread is superior as regards its nitrogenous contents, it 
is certainly inferior as regards its digestibility. This 
may be attributed in a large measure to the fact that 
wholemeal bread contains comparatively large, indi- 
gestible, and irritating particles of husk. There seems, 
however, no reason for doubting that wholemeal bi-ead 
would be much more digestible if the branny particles 
were finely comminuted. In several patent breads the 
germ of the wheat is retained, which adds consideralily 
to the nitrogenous value of the bread. But the germ 
of wheat tends to excite fermentative changes in the 
"sponge" and produce an unpalatable loaf. Several 
processes, however, have been devised which avert the 
possibility of this undesirable effect. We do not be- 
lieve that with the im- 
provements in 'machinery 
generally the dietetic value 
of bread has pari passu in- 
creased. We still hold that 
a more nourishing article, 
as it is certainly more pala- 
table, is the old-fashioned 
farmhouse loaf, which pre- 
sents a gold wheaten color 
rather than the blanched 
appearance which seems 
to be looked upon as a 
guarantee of quality in 
the modern white loaf. 
Our own laboratory ex- 
perience, at any rate, 
shows that probably on 
account of the increased 
employment of roller mill 
ing processes the impor- 
tant mineral constituents 
of white bread have very 
materially diminished. 
When it is considered that 
these constituents play a 
not unimportant part in 
supplying the bone-form- 
ing factors of the organ- 
ism, this fact assumes a 
serious importance and 
may even throw light up- 
on the prevalence of den- 
tal decay. On the other 
hand, wholemeal bread 
and germ bread contain 
an enhanced proportion 
of mineral salts, such as 
the phosphates of lime 
and potash, which are ne- 
cessary in the building up of the entire human frame. 



Three thousand five hundred and three vessels of all 
kinds passed through the Suez Canal last year, and of 
this number 2,295 carried the British flag. The receipts 
for 1898 were larger than in any previous year since 
the opening of the canal. 
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DITCHING ACROSS THE GREAT DIVIDES IN THE 
ROCKY MOUNTAINS. 

BY H. A. CRAPT8. 

The Water Supply and Storage Company, of Port 
Collins, Colo., upon the completion of the Larimer 
County ditch, found its water supply to be deficient. 
The ditch was taken from the north side of the Cache 
la Poudre River, near the foot-hills of the Rocky 
Mountain range, and leads through the eastern part of 
Larimer County and into Weld County. Its length is 
about seventy miles. It is thirty feet wide at the top and 
twenty feet wide at the bottom, and it has a carrying 
capacity of 660 cubic feet of water per second. Under 
it there are some 20,000 acres of land susceptible of irri- 
gation. Owing to the amount of water taken from the 
Cache la Poudre by prior appropriations, there was 
not enough left to enable the company to carry out 
Its original designs. Storage reservoirs in connection 
with the ditch were constructed on the plains, having 
a capacity of six hundred million cubic feet of water. 
These were filled at such times as there was water to 
spare from the river, but even with the water thus 
held in reserve there was [not enough to supply the 
deficiency. It needed not only an additional supply 
for the ditch during the irrigating season, but for the 
proper filling of the storage reservoirs. 

To secure more water from the Cache la Poudre River 
was out of the question, nor were there other streams 
having still unappropriated water at convenient dis- 
tances and tending in the same direction. 

At the head of the Cache la Poudre in the higher 
altitudes of the Rocky Mountains and some sixty miles 
above the headgates of the Larimer County ditch was 
Chamber's Lake. This had been formed by a deep 
depression, and covered at low water 135 acres, and at 
high water 213 acres. The ditch company incorporated 
Chamber's Lake as a storage reservoir, and constructed 
across its outlet an immense earthwork dam, which 
raised the lake and gave the company one hundred 



headwaters of the Grand River, which fiows south- 
westerly and empties into the Colorado River, which in 
turn flows to the Pacific. Tet the engineers upon in- 
vestigation found that by tapping these streams at an 
elevation of some 10,000 feet above sea level, water 
could be conveyed over the intervening divides and de- 
livered into the headwaters of the Cache la Poudre, and 
that the water could be legally appropriated, as the 
streams named yet held large quantities that had not 
been appropriated for irrigation purposes. The com- 
pany thereupon decided to obtain a portion of this 
water by bringing it over the divides to the Cache la 
Poudre watershed. 

They began by tapping the Big Laramie. They 
commenced their ditch, which was to act as a feeder, 
high up in a gulch on the northern slope of Mount 
Cameron, where the river had a discharge of some 500 
cubic feet of water, and swung it round to the eastern 
fiank of the mouutain to Chamber's Lake, a distance 
of some five miles, where it discharges into the lake. It 
was a difficult piece of engineering, located as the ditch 
was at such a great altitude, and upon the side of a 
mountain 
whose slope 
was at an an 
gle of about 
45°. There 
were three 
principal class- 
es of material 
encountered in 
the excavation 
— loose earth, 
loose rock, and 
solid rock. 
One tunnel 110 
feet in length 
through solid 
rock was con- 
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to permit all floatage to be carried over the flume and 
discharged into the creek below. Our view was taken 
on June 25, 1899, and shows the snow banks up the 
gulch ; the bank of the ditch on the left joining the 
flume in the center ; the bridge across the gulch lying 
parallel to the flume, the automatic wasteway and the 
surplus water pouring over the apron. The flume is 
just back of the bridge and extends around to the 
right. 

The ditch is five miles in length ; eight feet wide at 
the bottom and twelve feet wide at the top, and will 
carry water to the depth of four feet. Its carrying ca- 
pacity at its head is 240 cubic feet per second ; but in 
order to embrace the water of the intersecting creeks 
its capacity is gradually increased until at its outlet it 
has a carrying capacity of 400 feet. The ditch has 
stood the test well. The lower bank has settled down 
very solidly and has not yet experienced a single 
break. The upper bank, however, is subject to a con- 
stant sliding process from above. Some parts of the 
mountain side are springy, and from these, earth slides 
result. It was also found that the swaying of the 





THE CHAUBER8 lAES DAH. 




INTERSECTION OF BIG LARAHIE DITCH AND TWO-AND-A- 
HALF HILE CREEK. 



BRIDGE, WATERWAY, AND FLUHE AT TWO-AND-A-HALF HILE CREEK. 



and thirty million cubic feet of water to draw upon as 
they found it necessary. But one day, when the reser- 
voir was full, there came a cloudburst above it, and 
the rush of water into it, coupled with a supposed 
weakness of the dam at the wasteway, burst the dam, 
and an immense body of water was let loose and 
poured down the canon and into the valley below, 
causing great damage and entailing much vexatious 
litigation. The loss was so great that the company 
was slow to reconstruct Its dam, and other sources of 
water supply were sought. 

In the vicinity of Chamber's Lake are the head 
waters of several other mountain streams. Northward 
some five miles on the northern slope of Mount 
Cameron are the headwaters of the BIp Laramie River, 
which fiows northward and empties into the North 
Platte River in Wyoming. Westward about the same 
distance is Cameron Pass, where Michigan Creek and 
several other small streams have their rise and flow 
westward down into North Park and empty at last 
into the North Platte itself. Again, to the southwest- 
ward and lying beyond the continental divide are the 



structed. The difficulties of construction may be 
readily imagined when it is stated that the ditch 
was constructed at least 1,500 feet above the base 
of the mountain. In the first place, the timber was 
all cleared from the side of the proposed ditch and 
then about a foot of vegetable mould was scraped 
off down to solid ground, and banked on the lower 
side. With the felled timber, log curbing was con- 
structed to hold the lower bank. Where there was 
standing timber on the lower side, the felled timber 
was rolled down against it thus forming another scheme 
of retention. At intervals for at least two-thirds of the 
distance around the flank of the mountain small 
streams were intersected. These were turned into the 
ditch to add their waters to the general supply. The 
principal of these streams was Two and-a-half Mile 
Creek, the intersection of which with the ditch is 
shown in one of our illustrations. The ditch was at 
first flumed across the guloh, and then the water from 
the creek was carried into it over a latticed apron. The 
apron was designed to both break the force of the 
water, for the better protection of the flume, and also 



trees on the upper bank caused a loosening of the soil 
so the standing timber was felled some twenty-five or 
thirty feet further back from the bank. To prevent 
breakage from sudden floods caused by cloudbursts 
above, automatic wasteways have been constructed. 
Log cribbing has also been built upon the upper bank 
and along the most exposed parts in order to catch 
loose matter that may slide down from above. 

The company has also reconstructed its Chamber's 
Lake dam, but in a more substantial manner than 
formerly. That part of the old earth dam which was 
carried out has been replaced by a strong dam of 
piling. The round piling was driven to depths vary- 
ing from 23 to 25 feet, and the sheet piling from 10 
to 14 feet. The dam is 11 feet high above the main 
floor, 190 feet long on top and 150 feet at the bottom. 
The dam is built into the old embankment, which is 63 
feet wide at the base and 30 feet wide on top, and is 
faced with crib- work. The new dam and a part of the 
old are shown in one of our illustrations. The end of 
the old embankment may be seen at the left. The 
new dam may be seen in the center, and at the right 
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the water may be seen flowing over the outlet. The 
outlet consists of five gates, each 2 feet 8 inches by 4 
feet, making 53J^ square feet. The gates are operated 
by screw power. The upstream front of the gates 
has an apron 16 feet wide with a drop of 3 feet well 
packed in gravel. On top, and level with the main 
floor of the dam, is a second floor, and also sides reach- 
ing nearly to the top of the dam to prevent the gravel 
filling on the apron and in front of the main dam be- 
ing carried away by the current. Below the gates a 
flume 32 feet long was built in order to carry away the 
water from the main dam and prevent washing and 
undermining. The dam will carry 10 feet of water, 
and the amount of water that can be held in store is 
55,000,000 cubic feet. 



Sound Reflet'tlon and Refraction, 

BY REV. JOHN M. BACON, M.A., P R-A.S. 

More than one recent disaster at sea, still unexplained, 
has pointed to the necessity of reconsidering certain 
accepted dogmas relating to the transmission of sound 
waves, and official reports of a disquieting nature from 
look-out stations have called once and again for serious 
investigation of the anomalous behavior under special 
conditions of such sound signals as are commonly in 
use at sea. In particular it has been insisted on that 
the hearing of the siren and fog-horn is apt to prove 
uncertain and that, on occasions at least, there are to 
be found areas or zones of silence where their warning 
will unaccountably fade or else cease altogether to be 
heard. 

It would appear, however, that this peculiarity is 
not by any means confined to the signals of those in- 
struments of which the siren is the type. The writer 
has had special opportunities of experimenting with 
explosive signals of many kinds, and has on three 
separate occasions, and under very different circum- 
stances, carried out systematic trials on the penetra- 
tion of the service cotton-powder cartridge fired at 
different heights from balloons while traveling over 
diversified open country as also over populated dis- 
tricts including London itself. These trials have drawn 
records from a large number of independent observers, 
whose statements, when carefully analyzed and com- 
pared, have proved beyond all reasonable doubt that 
even the most powerful and deservedly well trusted 
form of modern explosive signal is sometimes fickle in 
its character, failing or fading in unexpected quarters 
without obvious cause. 

It will probably be readily conceded that the ex- 
planation of these facts must be sought not so much 
in any peculiarities in the sounds themselves as in the 
condition of the inediuni through which they are prop- 
agated, and it is here that the views expressed per- 
haps too confidently a generation ago may need to be 
modified. Certain conclusions as to states of atmo- 
sphere commonly affecting the passage of sound waves 
have perhaps remained too long unchallenged. 

Thus Prof. Tyndall states that while conducting 
experiments with sound signals at the South Foreland 
there were present always and in all weathers invisible 
acoustic clouds which returned echoes from the instru- 
ments and cannon planted on the summit of the cliff 
overhead. Hundreds of cannon-shots, he states, were 
fired, and were always followed immediately by a 
rumbling which the Professor asserted must have 
come only from out of the empty air. If this were so, 
then we must conceive that there was constantly pi-e- 
sent in the air some form of obstruction that not only 
impeded but reflected back the waves of sound that 
were being emitted. 

It is with regard to this point that some results re- 
cently obtained may be deemed instructive. In the 
first place, although during the experiments in which 
I have been concerned some scores of cotton-powder 
signals have been fired from balloons under very differ- 
ent meteorological conditions, nothing of the nature 
of an aerial echo has ever been suspected, and the 
dead silence aloft has always been absolutely unbroken 
after each report until, after an interval of several 
seconds, the earth itself has replied with a burst of 
sound which has reached the car even at the height 
of a mile with all the intensity and reverberation of a 
thunder-clap. This striking result, invariably the same, 
appears highly significant, and would point to the 
conclusion that the initial report immediately con- 
sequent on a lightning flash is, like the fog-signal 
bursting below the car, comparatively speaking only a 
trivial sound, while the great uproar of sound must 
practically be wholly due to echo, which is presumably 
largely off the ground. In support of this I would 
state that when one of the signal cartridges already 
described is fired, say, 150 feet above the ground, in 
moderately open country, an observer below hears a 
series of extremely powerful echoes which he can easily 
trace to each clump of trees or building around, and 
several seconds after this elapse before the subsequent 
conflict of reverberations ceases. Further, when such a 
rocket signal has been fired over a wide extent of quiet 
common terminating at some distance in an abrupt 
decline, it has awoke surprising and unexpected echoes 
from woods lying in the valley, although these have 
been complately out of sight and sheltered from the 



ear by a considerable stretch of intervening level 
ground. In this case both the incident and reflected 
waves of sound had clearly been defracted or bent 
over the shoulder of the hill which hid the woods from 
view. 

I would then submit, flrst, that a condition of atmo- 
sphere causing aerial echoes is by no means the normal 
condition, and, secondly, that the return of sound 
which Prof. Tyndall, when stationed under the cliff, 
appeared to hear almost instantly from the offing may 
in actual fact have been defracted from cliffs and head- 
lands hard by but out of sight. 

That aerial echoes are sometimes heard I would, as 
the result of my own experiences, very readily admit, 
and 1 would regard the condition of atmosphere favor- 
ing this phenomenon as one probable cause of that 
failure of sound at certain spots which has been already 
referred to. 

Bufsome other dogmatic statements which have al 
ready done service full loiig respecting the reflection 
of sound waves may well be questioned. Take the 
well-known example attributed to the Whispering 
Gallery of St. Paul's. Here as I have pointed out else 
where the transmission of a whisper around the cir- 
cular wall is obviously [not due to reflection in the 
ordinary sense, as any one may convince himself by 
testing the phenomenon in quiet night hours. Or, 
again, if on a calm day a smooth crescent-shaped sur- 
face similar to a segment of the Whispering Gallery 
be constructed in the open — as may be readily done by 
means, say, of a length of continuous stout brown 
paper stretched on battens— an experimenter will flnd 
that the Whispering Gallery effect can be produced 
under circumstances where reflection from an opposite 
surface is impossible. A whisper communicated either 
by the mouth or suitable instrument against such a 
curved surface appears to course round in close con 
tact with the surface. 

I would note that the description given by Sir John 
Herschel of the peculiar phenomenon of the Whisper- 
ing Gallery, which has been copied and re-copied into 
every text book, is obviously incorrect, and so also, as 
I am prepared with due permission to point out, is 
that relating to the echoes at Woodstock. From which 
I would gather that neither Herschel nor those who 
have quoted his words have ever investigated the 
phenomena in question. 

In connection with echoes a very noteworthy result 
has presented itself in the course of the acoustic bal- 
looning experiments in which I have been engaged — 
namely, that the echo from earth of exploding signals 
has been always and uniformly retarded. This result 
has been obtained and verified very many times by 
independent observers using carefully corrected in- 
struments, and no doubt has been entertained of its 
truth. Whether, however, this retardation be due to 
a diminution in the rate of sound traveling vertically 
through the atmosphere or to any "dwell" or "lag" 
in the actual refleotion of sound I am not at present 
prepared to state. 

As suggesting a further cause possibly operative in 
the occasional local failure of sound signals, I would 
call in evidence certain experiences of my own with 
regard to the effect on sound of fog or cloud. Prof. 
Tyndall insists that fog has no sensible power to ob- 
struct sound, while air associated with fog being, as a 
general rule, highly homogeneous is favorable to the 
transmission of sound.' 

I am able to assert that this view is very far from 
being generally accepted by practical men employed 
on look-out stations, and it is entirely opposed to 
the statements of Stevenson and other eminent au- 
thorities.. My own observations gathered in balloon 
voyages, and also during a sojourn of several days 
and nights, generously granted me by Trinity House, 
on the Maplin Lighthouse in thick weather, go to 
show that whereas a condition of still and settled fog 
may aid the travel of sound, compacted cloud-heaps 
or wreaths and masses of rolling mist are capable of 
refracting and diverting sound waves in a manner 
that will deceive the most practiced ears. For ex- 
ample, the warning of neighboring light-ships' fog 
horns as heard from the Maplin are influenced in a 
far greater measure by the circumstances and qualities 
of intervening fog than by a gentle wind ; moreover, 
a horn which had been nearly quenched by interpos- 
ing mist has been observed to sound with far more 
than normal intensity as soon as the fog had rolled 
away behind, forming a background to gather and re- 
flect the sound wave. 

I would call attention to the fact that many accepted 
statements that have done duty in the past with re- 
gard to the travel of sound waves seem to have been 
based on the results of experiments conducted in the 
laboratory, and I would submit that a more unfavor- 
able place for satisfactory experiments on sound could 
hardly be chosen, inasmuch as the six bounding sur- 
faces must surely cause reflection seriously endanger- 
ing the truth of results obtained. Conducting experi- 
ments of this kind nmst often rather resemble such a 
feat as trying to project lantern pictures in a room 
where walls, floor, and ceiling are all faced with bril- 
liant mirrors.— Kaowledge. 
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Automobile News. 

The automobile never ceases to be an attraction at 
the modern country fair, and several persons make 
their living by making the circuit of the country fairs. 

The Chiswick (London) Vestry has used motor 
vehicles for the removal of ashes, etc., for about two 
years, according to The Motor-Car Journal, with great 
satisfaction. 

A motor fire engine has been constructed by an 
English firm of fire engine builders. Engines of this 
kind have been in use in the United States for some 
time and have been successful. 

Baron von Aanachetto has crossed the Alps between 
Switzerland and Italy by way of the Brenner Pass. 
The road was excellent and was largely used by vehicles 
drawn by horses until the Brenner Railway was opened. 

A Philadelphia paper is trying to organize a race for 
motor-vehicles to take place on Broad Street, the long- 
est asphalted street in the world. Competitions of 
this kind are most unfortunate for the industry, and 
their value is very slight. 

An international congress of automobiles to be held 
in Paris during the Exposition is under consideration. 
There is little question that such a congress would be 
educational to the drivers of the vehicles themselves 
and of great benefit to the new industry. 

There is one automobile paper in Austria, two in 
Belgium, and in France there are twelve, including 
two dailies, seven weeklies, one hi weekly and two 
monthlies. There are two in Germany, three in Great 
Britain, and in this country we have seven or eight. 

An automobile exchange and training school has 
been opened in West Fifty-eighth Street, New York 
city. Here vehicles propelled by different motive powers 
will be kept in service and competent teachers and re- 
pairers will be ready to instruct the novice and to repair 
vehicles. A course of five or ten lessons in the man- 
agement of automobiles will be given. 

The Automobile Magazine has at last come to hand 
and is the most thoroughly satisfactory periodical which 
we have seen in any language on the subject. It is 
of regular magazine size and has 111 pages. Tliequality 
of the articles is very high and the illustrations are of 
the best. Everyone who is at all interested in the 
automobile will find something in the new magazine 
which will interest him. Even the social side is far 
.from being neglected, as there is an article on the re- 
cent floral parade at Newport and on the Automobile 
Club of France. The Automobile Index, which oc- 
cupies some nine pages, is exactly what has been 
needed. On the whole the magazine is a most satisfac- 
tory one. 



inauut'acture oC Artificial Spondees. 

The process patented by Dr. Gusrav Pum, of Graz, 
Germany, consists principally in the action of zinc 
chloride solution or pure cellulose. The results are 
auiyloid and hydrocellulose-like products, which swell 
up with water, but turn horny and hard on drying. 
In order to retain for the product the property of also 
absorbing water after drying, alkali-haloids are em- 
ployed in treating the cellulose with zinc chloride, and 
finally the product is subjected to a mechanicoplastic 
treatment. Thus, for example. 2,000 grammes of con- 
centrated zinc chloride solution and 2,000 grammes of 
sodium chloride are used for 100 grammes of cellulose, 
whereby a pasty viscous mass is obtained which is 
mixed with about 1 kilo of coarse grained rock salt. 
The plastic mass thus obtained is pierced in a press 
mould with pins, after whose removal the pressed 
material appears traversed by small canals in all di 
rections. The excess of salts is removed by washing 
one or two days with alcohol and water. The product 
thus obtained can take the place of natural sponges 
in all its uses, and may especially serve for filtering 
water for sanitary and industrial purposes. It is also 
suitably for filling up life preservers, for the produc- 
tion of anchor buoys, as well as in surgery for absorb- 
ing secretions, etc. — Chemische Revue tlber die Fett- 
und Harz-Industrie. 

. < c ■ I » 

Fires In the United States. 

The Chronicle Fire Tables which are published annu- 
ally by the organ of fire underwriters give some curi- 
ous details regarding the fire losses in the United States 
during the past year. They show that the average 
loss by fire has been reduced in ten years from $6,922 
in 1888 to $1,860 in 1898. The insurance loss in the 
same period was reduced from $3,993 to $1,056. The 
extended use of electricity has brought about a large 
increase in the way of fires due to electric wires and 
lights. Ten years ago there were only sixty-six such 
fires, but in 1898 there were no less than 958. Defective 
flues are responsible for 11 23 per cent of the fires. In- 
cendiarism is accredited as the next largest cause of 
conflagrations. No less than 6,891 incendiary fires are 
shown to have occurred in 1898. 3,479 fires were caused 
by lightning ; 1,179 by spontaneous combustion ; 293 
by friction in machinery ; 94 by natural gas ; 14 by 
dust explosions, and 5 by the sun's rays passing through 
wiadow glass. 13,204 fires had no assignable cause. 
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Sclenee Notes. 

There are twenty carbide manufactories in Prance, 
most of them obtaining their current by means of 
water power. 

The British Association for the Advancement of 
Science has granted a thousand pounds sterling to- 
ward the expenses of an Antarctic expedition. 

Prof. Kreutz, at Kiel University, has telegraphed the 
Harvard College Observatory, on October 1, that a 
comet was discovered by Gacobini at Nice, on Sep- 
tember 29. 

The work of equipping the elevated railroad of 
Brooklyn with the third-rail system of motive power 
is progressing rapidly. The Fifth Avenue line is 
already being operated by electricity. 

• ne of the laundry trade journals recently noticed 
a new antiseptic which is intended to sterilize clothes 
when being laundered, thereby preventing contagion. 
A formaldehyde solution is solidified, and this is used 
by laundryuien. 

United States Minister Merry at San Jos6, Costa 
Rica, has informed the State Department that the 
government of the country has issued a decree estab- 
lishing international copyright between Costa Rica 
and the United States. 

The Nathorst expedition, which has been searching 
along the coast of Greenland for Andr^e, arrived 
September 13 at Malmo, Sweden. No trace of the 
aeronaut was found, but a new series of inlets were 
discovered and valuable ethnographic material was 
obtained. 

The London poor suffer terribly from overcrowding. 
According to The Sanitary Record, 15,150 persons 
lived in 4057 tenements with one room in the parish of 
St. Mary's, Newington ; 40,184 persons in 7,670 two- 
roomed tenements ; and 13,742 persons in 1,752 three- 
roomed tenements. 

According to The Engineer, an American firm is 
turning out a large quantity of paper tiles for roofing 
purposes. They are said to be hard and tough, and 
the glazing somewhat resembles Japanese lacquer. 
They are said to be cheap, and can be made in any 
color or shape to suit the purpose. 

The number of women m attendance at the German 
universities during the summer semester of 1899 was 
355. There were 179 at Berlin. 45 at Bonn, 27 at 
Breslau, 29 at GOttingen, 13 at Heidelberg, and 19 at 
Halle. The University of Strasburg has just decided 
to admit women to its courses. Hitherto it has closed 
its doors to women, but now there is no German uni- 
versity where they ujay not pursue their studies. 

In The Physical Review, Prof. E. L. Nichols states 
that lie had utilized a spell of exceptionally cold weath- 
er at Ithaca to make experiments in thermal expansion. 
These were made on bars of artificial ice 45 cm. long, 
and the open-air temperature fluctuated between — 3° 
and — 17°. The marks observed in the microscopes 
were the rims of small drops of mercury lying in hollow 
cavities in the ice. The coefficient obtained was 
54 X 10"', which agrees best with Struve's value. 

Prof. Knight and his party have returned after 
visiting the fossil lands of Northern Wyoming. The 
expedition left on July 21, and returned September 1. 
In addition to the discovery of a large number of 
fossils, photographs were taken for the first time, and 
after great difficulties, of the Upper Platte Canyon and 
of Bate's Hole. The expedition has proved so successful 
in every way that the Chicago & Northwestern Rail- 
road is now plnnniiig for next season a similar undertak- 
ing from the western terminus at Casper, Wyo. 

Herr F. Czapek confirms the observations of Miyoshi 
and Marshall Ward, that the liypliiB of certain fungi 
have the power, not only of perforating wood, but also 
of consuming the stores of starch and other food mate- 
rials in the tissues of the host-plant. In the cases of 
Pleurotus pulmonarius and Merulius lachrymas, he 
succeeded in extracting the enzyme by means of wiiich 
the lignified walls of the cells are destroyed, and pro- 
poses for it the term hadromase, in contradistinction 
to the cytase which consumes the cellulose. — Ber. 
Deutsch. Bot. Gesell., 1899, 166. 

Mr. W. F. Rigby, of Philadelphia, says, regarding the 
effacement of the records from phonograph cylinders, 
"Place the cylinders on a mandrel and put it in the 
lathe or on the mandrel of the phonograph. In this 
case the motor of the phonograph is not quite of suffi- 
cient power to turn out a highly-finished cylinder. If, 
however, the hand wheel is connected direct to the 
phonograph, the results are better. Take a smooth 
rag and moisten it in spirits of turpentine and rub it 
on the cylinder, keeping it constantly rotating, then 
rub for a short time with a rag moistened with alcohol. 
After this dry and polish with a smooth cloth." By 
the above method a cylinder can be cleaned in about 
a minute with a finely-polished surface far surpassing 
any record that has been shaved. Records taken on 
the cylinders so treated have the grating sound so ob- 
jectionable in low talking records reduced to' a min- 
imum. 



Engineering Noteit. 

On January 1, 1899, the length of the whole Russian 
railway system opened for traffic was 26,958 miles. 
This included the lines in Russian Asia. 

According to The Engineer, acetylene gas kept in its 
holder for some days falls off in lighting power and its 
deterioration is well marked even after twelve hours. 

It is expected by the end of the year that a hundred 
locomotives on the Boston and Maine Railway will be 
fitted with water grates, so that coke can be used as a 
fuel. 

The Board of Ordnance and Fortification has decided 
that the utmost care shall be exercised in having tests 
carried on at the proving grounds so that the character 
of the projectiles, explosives and guns experimented 
with, and the results of the tests, will not be made 
public. 

The Eiffel Tower is being painted with five shades 
of enamel paint. The summit and the dome are to 
be a chrome yellow. The shades will graduate to the 
pedestal, which will be of dark orange. Two coats 
will be required and nearly fifty tons of enamel paint 
will be consumed. 

Delaware Avenue, Philadelphia, Pa., has been wid- 
ened from about 50 to 152 feet, and a strip 100 feet wide 
has been reclaimed frojii the river. The extension of 
the piers is also being made. It is being done by the 
Bureau of Surveys of the Department of Public Works, 
of which George S. Webster, C. E., is chief engineer. 

During the Dewey land parade it is estimated that 
800,000 people used the Brooklyn Bridge cars ; the 
Sixth and Ninth Avenue Elevated Roads alone car- 
ried 490,000 passengers ; 240,000 by Pennsylvania Rail- 
way and ferries, and 3,000,000 in all saw the parade. 
Notwithstanding the enormous volume of traffic on all 
of the roads, the percentage of accidents was trifling. 

A manufacturing firm of Hamilton, Ohio, shipped 
on September 11 the equipment of one of the finest 
paper mills in the world. It was sent to Yokohama 
for the Japanese government, and was loaded on 
twenty-five cars. Japan has decided to make her own 
paper, as some of her state documents have deterior- 
ated witli age. The machine will turn out a 109-incli 
strip of the finest book paper 400 feet long each minute. 

The Hydrographic Office of the Navy Department 
has published a new chart of the world showing the 
ocean tracks with distances given in nautical miles. 
The longest steamer route given on the map is that 
connecting New York and Esquimault by way of Cape 
Horn, 16,290 miles. This is exceeded by the track used 
by sailing vessels connecting New York and Yokohama 
via the Cape of Good Hope. This is 16,900 miles in 
length. 

The Italian Ministry has ordered 111 locomotives, 458 
passenger coaches, 56 luggage vans and 3,050 goods 
wagons, or freight cars as we term them in this coun- 
try. The total value of the order is over $8,000,000. 
According to The Engineer, this increase in the roiling 
stock is in addition to the 112 locomotives and 1,050 
goods wagons which have already been ordered to 
meet the needs of the Mediterranean and Southern 
Railway of Italy. 

A correspondent, Mr. Nathan Appleton, of Boston, 
suggeststhat steamers of the size of the " Oceanic" could 
not pass through the Nicaragua Canal. According to 
the report of the Walker Nicaragua Canal Commission 
it is recommended that locks 665 feet in length be con- 
structed. The length of the "Oceanic" being 704 feet, 
it would, of course, be impossible for vessels of this 
size to pass through the canal even if it should be 
finally built. Mr. Appleton recommends the construc- 
tion of a tide-level canal at Panama. 

An experiment is being tried by the High Wycombe 
Company of renting gas engines. High Wycombe is 
devoted almost entirely to chair making, and in this 
trade a small number of manufacturers are engaged. 
The locality seems a proper one, say Industries and 
Iron, in which to develop the renting of engines. A 
well equipped office has been opened for demonstra- 
tion purposes, and the company will put in service 
pipes and fittings free of cost. The gas engines are 
not only rented, but are also sold on what they term 
in England the "hire-purchase plan." 

Two acetylene gas plants are being installedat two 
of the shafts of the Washington aqueduct tunnel. The 
plants are of 60 and 300 burners cajjacity, respectively. 
In a report by Lieut. -Col. A. M. Miller, of the Corps 
of Engineers, United States Army, it is stated that the 
fumes and smoke from the blasting added to the smoke 
from torches and lamps rendered the atmosphere very 
offensive and discomforting to the workmen. Acety- 
lene gas was selected as the most available and eco- 
nomical for the special purpo.se. The gas pipes are 
carried down shafts from the plants and run along the 
tunnel with cocks for burners every 30 feet, and this 
system suffices for the illumination of the tunnel for 
a distance of about 2 miles. Movable lights of several 
burners are connected with rubber hose and used to 
concentrate the light in the immediate vicinity of the 
work. 
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Ele«trl«at Nota*. 

There are 112 towns in Franee outside of Paris which 
are provided with telephone exchanges. 

Hawaii is said to have more telephones in use in pro- 
portion to the population than any other locality in 
the world. 

Telephone rates at the Paris Exposition will be $60 for 
the installation and service during the period of the 
exposition. 

The power station of Niagara Falls Park and River 
Railway was destroyed by fire September 4, and mueh 
valuable machinery was ruined. 

In London the various underground electric systems 
for rapid transit involve the expenditure of about 
$100,000,000 for their completion. 

Catania, Sicily, will soon have twenty-four miles of 
electric railways, the municipal authorities having 
given the concession to German capitalists on terms 
advantageous to the city. 

The automatic coin-controlled telephone is in consid- 
erable use in Berlin, and if the results of the experi- 
ments are satisfactory, this means of communication 
will be used all over Germany. 

From 1893 to the present year the number of steam 
boilers in the . Transvaal has increased from 1,071 to 
2,282; three of the gold fields alone employing no less 
than 280 dynamos, supplying 1,400 motors and 33,000 
lamps. 

According to The Electrical World, the plant of the 
Soci6t6 Lyonaise de Force Motrice du Rh6ne has now 
504 contracts for power, amounting to 2,465 horse 
power, and 834 contracts for current for lighting equi- 
valent to over 36,000 incandescent lights. 

According to reliable newspaper reports, dispatches 
from the Continent state that tlie telephone depart- 
ment of France has received $90,000 for the disr)atcheg 
which were sent out during the Dreyfus trial at Rennes. 
Between eight and nine million words were sent out. 

The Pike's Peak Power Company proposes to de- 
velop 3,200 horse power for distribution for mines in 
the neighborhood of Cripple Creek, Col. The source 
of the water supply is Beaver Canon and a steel and 
rock dam will be built, having a storage capacity of 
150,000,000 cubic feet. 

The Kashmir Railway is to be constructed over 186 
miles in the most mountainous part of India. It will 
be operated by electricity, water power being used. 
This permits of a much lighter motor for drawing the 
same load, and also permits of grades which a steam 
engine could not climb without recourse to the rack 
system. 

Many of the Young Men's Christian Associations are 
giving instructions in electricity to evening classes. 
Technical instruction for those engaged in the electri- 
cal industry is important, and unfortunately they are 
in too many cases deprived of opportunities for ob- 
taining electrical knowledge beyond that which can 
be gained in connection with their everyday work. 

Dr. E. W. Scripture described before the American 
Association for the Advancement of Science the method 
of producing an ffisthesia by the direct application of an 
electrical current without the application of drugs. An 
alterating current with equal positive and negative 
phases was made to traverse the nerve. At a proper 
frequency of about 5,000 complete periods in a second 
it can be made to cut off all sensatory communication 
by this nerve. Needles can be run into the part of the 
body supplied by this nerve without any pain being 
felt. 

An electric fog horn has been invented by a Cana- 
dian electrical engineer. A naphtha engine supplies 
the motor power for a dynamo, which furtiishes the 
electric current by means of which three pairs of 
electro-magnets operate half a dozen clappers, which 
strike against a large gong with the frequency of about 
36,000 strokes to a minute, producing an almost con- 
tinuous sound. Its effectiveness is enhanced by a 
mechanism on the principle of a megaphone, by means 
of which the sound is not only intensified, but thrown 
in the required direction. According to The Western 
Electrician, the sound from a small model was heard a 
distance of two miles. A full-sized fog horn is to be 
sent to the British Columbia coast, where it will be in- 
stalled and put in operation at once. 

A tunnel between the Post Office and St. Martin's- 
le-Grand, London, and the London and Northwestern 
Railway station at Euston, which has lain idle for 
nearly forty year.s, is now to come into practical use. 
It was built in 1859 for the purpose of carrying mails 
and parcels from the Post Office to the railway station 
pneumatically. The railway cost $875,000. The diffi- 
culties of using pneumatic pressure on a large scale 
caused the project to end in failure. The power was 
increased from 100 to 800 horse power, but the results 
were the same. The tunnel is 4 feet in height and 4% 
feet in width. Now an electric train is to be run 
through it and a regular mail service between the im- 
portant station and the Post Office can be maintained. 
The trip will require only about five minutes. The 
tunnel is also to b« lighted electrically. 
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FIFTY TEABS OF INTERNATIONAL TACHT RACING. 

II. SLOOP TO CUTTER-SLOOP. 

In the first, or schooner, period of the cup contests, 
extending from 1851 to 1881, there was no such clearly 
defined struggle of type against type as was witnessed 
in the later races of the second period, when the Eng- 
lish yachtsmen received some consolation for their suc- 
cessive defeats in knowing that their American com- 
petitors, in the struggle to retain the " America " cup, 
have been forced to abandon the time-honored center- 
board and adopt the lead-ballasted keel. 

Although the shifting centerboard in the sloop, and 
the lead-ballasted keel in the 
cutter, constituted the radi- 
cal difference between the 
two types as they existed in 
the seventies, they were by 
no means all the difference ; 
for it is a fact that the rig 
and sail-plan of the two types 
showed as great variation as 
their models. This will be 
evident from a comparison 
of the two diagrams herewith 
presented. 

Rig. — The sloop rig was 
distinguished by great length 
of mainmast and a relatively 
short topmast. The mainsail 
had a lofty hoist, the gaff 
was peaked rather low, and 
the sail was laced to the 
boom. There was a single 
headsail, which wasalso laced 
at the foot to a boom. The 
bowsprit was a permanent 
fixture in the bows and it had 
a pronounced upward rake. 

The sloop sail plan may be described as being lofty and 
narrow. The cutter rig, on the other hand, was rela- 
tively low and broad. The mainmast was short and 
the topmast long. The mainsail had a short hoist, but 
the long gaff was peaked high, giving a better set to 
the canvas for windward work. The mainsail was 
hauled out taut to the end of the boom, but was not 
laced to the boom as in the sloop; The area forward 
of the mast was divided between two sails, a jib and 
foresail, neither of which carried a boom. The bow- 
sprit could be reefed inboard in heavy weather. 

Model. — The sloop was distinguished by shoal 
draught and great beam, as distinguished from the 
cutter of that day, which, under the influence of the 
Thames rule of measurement for time allowance, by 
which a penalty was placed upon beam but none upon 
draught, had grown to be deep and extremely narrow. 
This extreme narrowness, it should be said, was purely 
the result of the Thames rule, for the earlier English 
cutters were as beamy as the American sloops, as may 
be seen in the case of 
the cutter " Arrow," 
built in 1832, which on 
a length of 61 feet 9% 
inches had a beam of 
18}^ feet, and in the 
"Mosquito," built in 
1848, which, with a wa- 
terline length of 59 feet 
3 inches, had a beam 
of 15 feet 3 inches. The 
Thames rule, adopted 
by the Yacht Racing 
Association in 1879, pro- 
duced a " plank on 
edge" type of cutter, 
and the ratio of beam 
to length decreased un- 
til in the "Tara" the 
beam was only one- 
sixth the length. The 
Thames rule continued 
in force until after the 
"Genesta" and "Gala- 
tea" had raced for the 
"America" cup. As 
soon as it was replaced 
by a rule in which the 
penalty on beam was 
removed, we see a re- 
turn to the more rea- "Modb. 
sonable proportion of 
an earlier day, the 
"Thistle" (see accom- 
panying diagram) having a beam of 20 feet on a water- 
line length of 86V^ feet. 

The sloop depended for its stability upon breadth 
of beam, the cutter upon outside lead ballast, bolted 
to the bottom of the keel. The sloop had great initial 
stability; but after she passed a certain angle of heel, 
the margin of stability rapidly decreased, until a van- 
ishing point was reached, beyond which capsize was 
inevitable. The keel cutter had small initial stability, 
but as she heeled the righting moment of the lead keel 
increased, until it was at a maximum, when she ex- 



perienced a " knock-down." The displacement of the 
sloop was relatively small, that of the cutter relatively 
large. The sloop, by virtue of her initial stability, 
could carry an excessive sail spread, that of the cutter 
was relatively small. The one was an ideal light- 
weather boat, the other was at her best in a strong blow. 

FIFTH challenge— "SENESTA." 

Early in the year 1885, a challenge for the " Ameri- 
ca's" cup was sent to the New York Yacht Club 
through the Royal Yacht Squadron by Sir Richard 
Sutton, the owner of the crack keel cutter " Genesta," 
which had defeated with comparative ease the fleetest 



October 14, 1899. 





SLOOP BIO. 



CUTTER BIO. 



craft of her kind in British waters. It was quickly 
recognized that there was no sloop afloat in Ameri- 
can waters that could hope successfully to meet the 
challenger, and hence two sloops, the " Priscilla" and 
the "Puritan," which embraced the latest improve- 
ments in this type of vessel, were constructed ; and 
after a series of competitive races the "Puritan" 
was selected to defend the cup. The " Genesta " was 
a typical "Thames measurement" deep keel cutter, 81 
feet on the water line, 15 feet beam, and 13 feet 6 inches 
draught. The "Puritan" was a marked departure 
from the national type, of which she retained only the 
characteristic features of great beam, 'shallow hull, and 
centerboard. She carried the cutter rig practically in 
its entirety and also the cutter outside lead, 32 tons of 
this useful metal being bolted to the bottom of her 
keel. With a displacement smaller than that of the 
" Genesta " by 86 tons, she carried a slightly larger 
sail spread. 
In the first race the " Puritan " fouled the " Genesta" 




'* Arrow.*" "Amerirfl." 

AMERICA COKFETINO AGAINST THE ENGLISH CUTTERS. 

(Reproduced from an old print.) 

in the attempt to cross her bow when the latter boat 
had the right of way. The "Puritan " was ruled out 
on the spot and the race given to the " Genesta " with 
the privilege of sail over, but Sir Richard Sutton, with 
characteristic sportsmanship, refused the privilege and 
set a precedent which may well govern all such unfor- 
tunate contingencies in future races. The first race 
ultimately came off on September 14, 1885, in a light 
and fluky wind, and the shallow, light displacement 
boat won easily by 16 minutes and 19 seconds. The 
second race resulted in one of the most exciting and 



memorable contests in the history of the struggle for 
the cup. The course was twenty miles to leeward and 
return,and the "Genesta" rounded the outer mark fully 
an eighth of a mile ahead. On the twenty mile close- 
hauled thrash to the home mark, the wind freshened 
and offered a splendid opportunity to test the windward 
qualities of the two types of vessel. The "Puritan," 
seeing the probability of an increase in the weight of 
the wind, took in her topsail and housed her topmast; 
but the cutter clinging to her topsail and heeling down 
to the wind until the 70 tons of lead in her keel could 
get in its steadying effect, began to make a splendid 
exhibition of cutter work in 
the favorable cutter weather. 
The " Puritan " under her 
snugger canvas, and with the 
incomparable centerboard to 
edge her up into the wind, 
began steadily to overhaul 
her rival, and sailing up into 
the weather berth, she came 
romping home the winner of 
a magnificent race by the 
close margin of 1 minute and 
38 seconds. 

SIXTH CHALLENGE— 
" GALATEA." 

The following year witness- 
ed races between the cutter 
" Galatea," owned by Lieut. 
Henn, and the centerboard 
sloop "Mayflower," which, 
like the "Puritan," was own- 
ed by General Payne, of 
Boston. After the defeat of 
the " Genesta" by the " Puri- 
tan," but little apprehension 
was entertained regarding the 
visit of the " Galatea," as she was known to be an infe- 
rior vessel to her predecessor. The victory of the " May- 
flower "over the "Galatea" was complete, the center- 
board sloop beating the keel cutter by 12 minutes and 
2 seconds in the first race and in the second race by 29 
minutes and 9 seconds. 

SEVENTH CHALLENGE— "thistle." 

The impossibility of winning the "America" cup with 
a yacht built under the restrictions of the Thames 
rule of measurement led to the adoption of a new rat- 
ing rule, based on water length and sail area, which 
resulted in a return to the broader beam that char- 
acterized the earlier English cutters of the "Mis- 
chief" and "Arrow" type. The effect was noticeable 
in the next challenger, the Scottish yacht "Thistle," 
which with 5 feet more beam than the " Galatea," 
and about 20 tons less displacement, carried 2,400 
square feet more sail. The " Thistle " came to Ameri- 
ca in 1887, with a record of being by far the fastest 
cutter in British waters, and the supreme confidence 

of the syndicate of 
Clyde yachtsmen who 
owned her was only 
equaled by the dismay 
which the record of her 
victories carried to the 
hearts of many Ameri- 
can yachtsmen. The 
eyes of the yachting 
world turned instinct- 
ively to General Payne, 
and the brilliant de- 
signer of "Puritan" 
and " Mayflower," Mr. 
Burgess, of Boston. Re- 
sults proved that their 
confidence was not mis- 
placed. The "Volun- 
teer," as the new craft 
was named, showed a 
further development 
along the lines upon 
which Mr. Burgess had 
worked in the " Puri 
tan " and " Mayflower." 
The draught had in- 
creased to 10 feet, and 
the outside lead, or 
rather, in this case, the 
lead that was run into 
the deep, hollow keel, 
amounted to 50 tons. 
The sail plan of the 
"Volunteer" was by 
far the largest ever spread on a " single sticker," and 
in the preparatory trial races she had no difficulty in 
vanquishing the two preceding cup defenders. 

In the days of the "Thistle" and " Volunteer" con- 
test there was the same anxiety as to the fate of the cup 
which is noticeable in the present " Shamrock" and 
" Columbia" contest. In the very first race, however, 
sailed in a light breeze, the " Volunteer" came home 
with a margin of 19 minutes and 21^ seconds to her 
credit. Then, as now,- the challenger was reputed to 
be a perfect glutton for heavy weather, and the 
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" Thistle " contingent prayed for the strong wind 
which was necessary to drive the Scottish champion to 
victory. It caiue in the second race, which was held 
over the outside course ; and in a thrash of fifteen 
miles to windward and return it was found that the 
" Volunteer" liked a piping breeze just a little better 
than the "Thistle." She lay so much closer to the 



wind and footed so much faster than the cutter as to 
turn the outer mark 14 minutes ahead. She lost some- 
what on the run home, but finished in the lead by 11 
minutes and 48^ seconds. 

EIGHTH CHALLENGE— "VALKYRIE II." 
The "A iierica's" cup was destined to repose in the 
lockers ot the New York Yacht Club undisturbed for 
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the next six years, or until the year 1893, when 
"Valkyrie II.," owned by Lord Dunraven and designed 
by Q. L. Watson, was sent over the water with the 
Godspeed of all England behind it. The " Valkyrie 
II." was a further development in the direction of 
greater beam and shallower under-water body. In 
her profile she showed the growing tendency among 
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CbtTright, 1899, by B. Holler. 

DECK VIEW O; "COLUMBIA," LOOKING FOBWASD. 



Copyrieht. ISflfl. by E Muller. 
BOW VIEW OF " COLUMBIA," SHOWING THE DEEP KEEL AND BULB-SHAPED LEAS. 
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English designers to reduce the wetted surface of the 
boat, and hence the " skin friction," by leiiioving all 
useless " dead-wood." The keel forward was cut away 
until little was left but the hull proper, and the helm 
was placed well in toward the center of the boat and 
given a rake approaching an angle of forty-five de- 
grees. This reduction of the lateral plane resulted in 
an under- water form which offered a minimum of re- 
sistance to turning when the boat was cominjf about ; 
a quality which stood "Valkyrie II." in good stead 
when she was maneuvering for the start, or when she 
had the "■ Vigilant " placed under her lee in the wind- 
ward leg of a race. The •' Vigilant " was a still further 
development along the sloop cutter lines. On a water- 
line length of 86 feet 2 inches, her beam reached the 
unprecedented width of 26 feet, and the great draught 
for a sloop of 13 feet 6 inches, which, by the way, 
was equal to that of any previous challenger. Hei- 
total sail spread was 11,312 square feet, or 1.270 
square feet more than that of "Valkyrie II." She 
had 55 tons of lead in her keel in addition to 29 tons of 
inside ballast. The "Vigilant" served to introduce 
Mr. Herreshoff as a builder of cup defenders, and she 
contained many of the original features which had 
characterized Mr. Herreshoff's past boats, the " Gtlo- 
riana," " Wasp" and " Navahoe." She had exception- 
ally long over-hangs and measured 12C fiet over all. 
She had lofty topsides and in every way was a mai'ked 
departure from the model of Mr. Burgess' sloops. Her 
under-water body was built of Tobin bronze and her 
topsides of steel plating. 

The first race, which should have been to windward 
and return, was marred by a change of the wind, 
which veered so as to make the race a reach in both 
directions, and " Valkyrie II." was beateri 5 minutes 
and 48 seconds. The second race over a triangular 
course was sailed in a strong wholesail breeze, and the 
"Vigilant" drew away steadily from the very start, 
winning by 10 minutes and 45 seconds. The third 
race, 15 miles to the windward and return, was sailed 
in a reefing wind and a rather heavy sea. It proved 
one of the greatest surprises in the history of yachting, 
for to the astonishment of the advocates of the center- 
boift'd, the deep keel cutter not only began to beat out 
to windward. of the centerboard, but she footed faster 
through the water, and the crowds on the assembled ex- 
cursion boats were treated to the. unwonted sight of a 
centerboard boat being beaten on her strongest point 
of sailing. " Valkyrie II." turned theouter mark with a 
lead of 1 minuteand 55 seconds, and as they started away 
for home, the wind increasing, it became a question 
whether the big sailspread of the "Vigilant" would 
enable her to overhaul her smaller opponent. She 
gained rapidly, but would have failed to close the gap 
and save her time allowance of 1 minuteand 33 seconds, 
had it not been tor the extraordinary ill luck of the 
challenger; for the " Valkyrie's" spinnaker, which had 
been torn slightly in setting, was blown to shreds in the 
strong wind, and a second spinnaker met with a like 
fate. The " Vigilant " passed her and managed to save 
her time allowance witli just 40 seconds to spare. 

The year 1893 was certainly a banner year in respect 
of tiie great influence which it exerted upon the science 
and art of yacht designing and construction, particu- 
larly with regard to the famous keel and centerboard 
controversy ; for it happened that while Herreshoff 
and Watson were fighting it out with " Vigilant" and 
" Valkyrie" at Sandy Hook, there was a battle royal 
in progress in the English Channel between two 
other creations of these designers, tlie " Navahoe " and 
the " Britannia." which were practically sister boats to 
those two yachts. The outcome was strongly in 
favor of. the keel cutter. The "Navahoe" was 
built by Herreshoff for Mr. Royal Phelps Carroll, 
for the purpose of challenging tor several well known 
English eup.«, but particularly for the purpose of win 
niiig back the Brenton's Reef and Cape May cups, 
which had been carried across the water by the 
challenger of 1885. the "Genesta." The results, 
especially when the "Navahoe" met the "Britannia," 
proved the superiority of the keel type. When pit- 
ted against the "Satanlta" and Fife's "Calluna." the 
" Navahoe " could hold her own. but lu windward work 
against "Britannia" she wa-s hopelessly outclassed. 
In the contest for the Roy.il Victoria Yacht Club cup 
the "Britannia" won the first race, sailed over a 50 
mile course, by 16 minutes and 30 seconds. The second 
race " Britannia '' won by 34 minutes and 30 seconds, 
and the third race by 15 minutes and 8 seconds. 
In her next race, which was for the recovery of the 
Brenton's Reef cup, the " Navahoe " was more suc- 
cessful. The course was from the Needles across 
the Ensrlish Channel to Cherbourj,' and back, a dis- 
tance of 120 knots, and the race was sailed in a strong 
beam wind and a heavy sea, both boats having their 
mainsails reefed down. It was a reach from start to 
finish, and the })oats were never separated by more 
than a few boats' lengths. The "Britannia" finished a 
few seconds in the lead. The cup committee, however, 
had moved the stake boat into a more sheltered posi- 
tion within the Needles, and Mr. Carroll having entered 
a protest, the cup was awarded to the " Navahoe." 
The race for the Cape May cup was sailed over the 



same course, and was won by the " Britannia" with 36 
minutes and 33 seconds to spare. 

In the following year the "Vigilant" crossed the 
ocean to avenge her twin sister ; but she met with 
six successive defeats in the first races in which 
she engaged, at the hands of the same "Bri- 
tannia." In later races, however, she did better, 
the final score between the two boats standing at 
eleven in- favor of the '' Britannia" against six for the 
" Vigilant." It was the same remarkable quickness in 
stays and the same fine windward qualities shown by 
the other Watson boat, "Valkyrie II.," that carried 
" Britannia" so frequently to victory against '"Nava- 
hoe" and "Vigilant." Mr. Herreshoff was aboard 
the "Vigilant" during the third race against "Val- 
kyrie II." in 1893, and he was aboard her fre- 
quently in 1894, when "Britannia" so often had her 
under her lee, and the lesson of this experience was 
not likely to be lost in subsequent cup races. It was 
evident that the day of the centerboard in the 
" America" cup contests was over, and it was with no 
surprise that yachtsmen learned in 1895 that the new 
defender of the "America" cup was to be a keel boat. 

NINTH CHALLENGE— "VALKYRIE III.'" 

The next challenger, "Valkyrie III," was an en- 
largement of "Valkyrie II.," with greater draught. 20 
feet as against 17)^ feet, with an increase of over 'SM 
feet in the beam, and the enormous increase in sail 
area of 3,000 square feet. It looked, indeed, when 
"Valkyrie III.'' appeared in these waters, as though 
Mr. Watson had determined to out-Herod Herod in 
the matter of beam and sail area, for the new cutter 
was of a gieater beam than any previous cup de- 
fender, and for the first time in the history of the cup 
races the challenger possessed the greater sail area. 
She was in every way an extreme boat. The mid- 
ship section of " Valkyrie III." shows the influence of 
the "Vigilant" on Mr. Watson in the matter of ex- 
treme overhangs and excessive beam. Following along 
lines oh which he worked in the "Thistle" and " Val- 
kyrie II." he had greatly increased the beam, cut fur- 
ther into the lateral plane, both fore and aft. and in- 
creased the draught by 2J^ feet, the maxiuium 
draught of " Valkyrie III." reaching the great depth 
of 20 feet. 

On the other hand, the influence of the races of 1893 
and 1894 on Mr. Herreshoff is seen in the comparison of 
the midship section and sheer plan of "Defender" 
with that of "Vigilant" and "Valkyrie II." As 
compared with " Vigilant'' he has abandoned the great 
beam, moderate draught (moderate as compared with 
the deep keel cutters), the long, straight keel, the 
small rake of the stern post and rudder ; and as com- 
pared with " Valkyrie II." he has adopted the moderate 
beam, the deep draught (in the case of the "Defen- 
der" no less than 53^ feet more than that of the 
"Vigilant"), the short rockered keel, and the rak 
ing stern post placed well in under the boat. But 
as a final and most startling innovation of all in 
an international "America" cup champion, he has 
thrown out the national, time-honored center- 
board. The genius of Mr. Herreshoff and his original- 
ity, however, were shown in the matter of the construc- 
tion, in which his knowledge of the strength of materials 
and their structural possibilities gave him avast ad 
vantage, and, indeed, practically won a race for the 
"Defender" before the ships had crossed the starting 
line. By using a high quality of bronze for- the under- 
water body of the ship and an aluminum alloy for the 
topsides, the deck frames and general fittings, he sav- 
ed at least 7 tons dead weight in the structure of the 
hull. It is safe to say that the " Defender" was by far 
the lightest sailing yacht that had ever been construct- 
ed in the history of yacht-racing. 

In the first race, which was to have been 15 
miles to windward and return, the wind shifted, as 
it so frequently does over this course, so as to 
change ' the windward and leeward work into 
reaching. Going to the outer mark, in what wind- 
ward work there was the boats seemed to be very 
evenly matched ; but immediately on turning the 
mark, the "Defender" in a reaching wind literally ran 
away from " Valkyrie III." and won the race by 8 min- 
utes and 49 seconds. In the second race over a 30-mile 
triangular course, " Valkyrie III." in straightening for 
the line fouled the "Defender" and carried away her 
topmast starboard spreader, springing the topmast 
and seriously crippling the boat. The " Defender," 
however, sailed over the course and actually gained 15 
seconds on one leg and 1 minute and 17 seconds on the 
last leg of the trial, losing the race by only 48 seconds. 
This was a virtual victory for the "Defender" and re- 
moved any doubt as to her superiority. .\t the 
last race of the series. Lord Diinraven, the prin- 
cipal owner of "Valkyrie III.." crossed the line 
under reduced canvas in order to make the race 
count as one of the series, but immediately with- 
drew, his ostensible reason being that the course was 
overcrowded with excursion boats. This brought to a 
close the most disappointinar and unsatisfactory series 
of races in the history of the "America's" cup; but that 
the " Defender " is a superior boat to the " Valkyrie 
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III." was proved to the satisfaction of all yachtsmen 
who witnessed the contests. 

TENTH CHALLENGE— "SHAMROCK." 

Four years have elapsed since " Valkyrie III." was 
dismantled and laid up to rot in an English yard. 
The present revival of interest in the cup contests is 
due to Sir Thomas Li pton, whose challenge was sent 
through the Royal Ulster Yacht Club of Belfast. It 
was the intention of Sir Thomas to have the challenger 
built in Ireland and manned by an Irish crew. Hence 
she was given the suggestive name of " Shamrock." 
It was realized, however, that in order to construct a 
yacht to match the constructive skill of Herreshoff, it 
would be necessary to go to a builder of torpedo boats, 
and accordingly the order was placed in the Thorny- 
croft yards. The "Shamrock" introduced another 
designer into the cup contest in the person of William 
Fife, Junior, whose success in the smaller classes has 
placed him in the very front rank on the other side 
of the water. The order for the American yacht was 
of course given to Herreshoff, and the result was the 
most beautiful example of yacht designing and con- 
struction ever seen in the history of the contest. 

The two boats are so fully discussed in our editorial 
columns that it is unnecessary to add anything further 
in the present article. We will close by drawing atten- 
tion to the fact that, in the form of their hulls, the 
American and English yachts of 1899 exhibit a curious 
transposition of ideas as compared with the "America"' 
and her competitors of 1851. The rather full bow, the 
deep body and the long, fine run and tapering stern of 
the "Columbia" are somewhat suggestive of the cutter 
model of half a century ago. On the other hand, the 
lone, sharp entrance, combined with the full quarters 
and stern of the " Shamrock," are equally suggestive 
of the old "America." This comparison is drawn, of 
course, without any reference to the deep fin-keels, 
and IS merely offered to show that, as regards many 
features in the form of the hulls, the types have 
crossed in the gradual development of the past fifty 

years. 

^ I ■ I > 

A Double Coudiiil for Street Rallivays, 

A difficult piece of track conversion is being carried 
on in New York, where both the Metropolitan Street 
Railway Company and the Third Avenue Railway 
Company possess the right of way througli the same 
street. To operate the latter company's line by inde- 
pendent power system required a separate pair of 
power rails in separate conduits. The Metropolitan 
conduit had already been installed for a year and a 
half, so the Third Avenue Company is pushing the 
present conduit over to one side to give room for the 
other conduit beside it, between the two rails of the 
track. The difficulties are numerous in view of the 
fact that the track is kept constantly in service for 
the Amsterdam Avenue ears, so that the men have to 
work alongside rails which are constantly charged. 
The pavement is first removed and the concrete 
foundation and conduit wall are broken up and re- 
moved from around the yokes and conductor rail. The 
track is shored up to carry the cars which are eon 
stantly running over it. Temporary wooden yokes 
are inserted to maintain the gauge of the track, and 
the old yokes are loosened and pushed to one side, 
carrying with them the old slot rails, insulators and 
conductor rails. The conductor rails are then removed 
in single lengtlis and tiie tree ends are fitted with slip- 
pers to prevent the shoes on the plows from being car- 
ried away. The old yokes are promptly removed and 
replaced by new ones fitted for the two conduits which 
are symmetrically placed between the track rails. 
While each company will have its own source of 
power, both will use the same rails. 

« « » > » 

A Prize for a Beet-LII'tlug: naclilne. 
Among agricultural implements needed in cultivat- 
ing the sugar beet no machine is more valuable than a 
good beet-digger. In fact, some device of this kind is 
absolutely indispensable. Quite a numoer of such ma- 
chines iiave already been put on the market, but in order 
to determine which is the best the Deutsche Landwirth- 
schatt Gesellschaft has offered a prize competition. 
The premium amounts to $130. The examination of 
the competing machines will be held in the fall of 1900. 
An additional prize will be given to a machine which 
will raise and top the beets at the same time. This 
prize may, at first sight, seem rather small for an im- 
portant piece of agricultural machinery, but it is to be 
supplemented by prizes offered by the Verein der 
Deutschen Zuckerindustrie, or the Association of the 
German Sugar Industry, which has offered prizes 
amounting to $1,904 and $2,380. Our United States con- 
sul at Magdeburg says that these prizes will be given to 
machines that are not onlv the best that are exhibited 
in the competition of the farming association, but that 
in addition must come up to certain other require- 
ments and specifications which will he set forth later 
on. The competition is not restricted to German 
manufacturers, and foreigners will also be .idmitted. 
This is one of the instances in which there is a legiti- 
® mate prize offered for an invention. 
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HAOICIAJf'S OMELETTE. 

BY WILLIAM B. CAULK. 



The magician has never proved himself an adept at 
the art of cooking, from an epicure's standpoint, yet 
tlie ease with which he can bake cakes in borrowed 
hats and cook omelettes in empty pans has long been 
a source of wonder to the economical housewife as well 
as to the professional cook. 

To see the magician hold a small, shallow, empty pan 
over the blaze of a spirit lamp for a fev/ moments, when 
an omelette, done to a turn, appears in the pan and is 
cut up and distributed to the audience, one is almost 
convinced that at least one person has solved that most 
perplexing of all problems, how to live with- 
out work. 

But has he solved it ? No ! my friend, no 
more than you or I. He has merely deceived 
you, but most cleverly, you must admit. 

The pan is without any preparation what- 
ever, but so much cannot be said of the 
wand, which he is continually stirring around 
in the pan. This wand is hollow, with an 
opening at one end only, and in the wand, 
previous to the trick, of course, is placed the 
properly seasoned ingredients of an ome- 
lette, after which the end is closed with a 
metal plug that is turned and enameled to 
correspond with the opposite end of the 
wand. 

When the pan is being examined, the 
performer is holding the wand in his hand, 
and such an innocent-appearing black stick 
is never suspected of being in any way connected with 
the trick. 

Just before holding the pan over the lamp the per- 
former finds it a most easy matter to remove the plug 
from the end of the wand, when by holding the wand 
by the closed end he can empty the contents into the 
pan in the mere act of passing the open end of the 
wand around the inside of the pan. 

The metal of which the pan is made being thin, and 
there not being a great quantity of the omelette, assist- 
ed by a large flame from the lamp, it only requires a 
few moments to cook the omelette, when it is turned 
out on a plate and carried down to the audience. 

It is hardly necessary to say that when the cooked 
omelette is carried down, the wand is left on the 
stand, which prevents any inquisitive person asking to 
see it. 
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a bridle and a pair of reins somewhat in the same style 
as in use at the present day. These were made of 
leather and were ornamented with studs of ivory and 
metal. The reins were passed through rings attached 
to the collar and were long enough to be tied around 
the waist of the charioteer in case of his having to de- 
feud himself. The wheels and body were usually of 
wood strengthened in places with bronze or iron. The 
wheels had from four to eight spokes and the tires were 
of bronze or iron (in the present instance ash was used) 
and the pins which secured the felloes were of fossil 
bone. This description applied to the chariots of almost 
any of the nations of antiquity, the difference consisting 




THE BATTLE CHARIOT. 

The chariot was used in antiquity lor Lue battle, the 
chase, in public proces- 
sions and in games. It 
had two wheels and was 
drawn by two horses, and 
when one or two horses 
were added they were at- 
tached to each side of the 
main pair by a side trace, 
fastened to the front of 
the chariot. These chari- 
ots have only come down 
to us in fragments, with 
the exception of the one 
in the ArchiBological Muse- 
um of Florence, which is a 
unique example of a war 
chariot, theso-called "Biga 
di Frassino," found by 
Ros^-elineo in a tomb at 
Thebes. It is certainly as 
old as the fourteenth cen- 
tury B. C. It is probably 
a trophy obtained in the 
north by some Egyptian 
warrior. There is an en- 
tire absence of metal in 
the construction. Imme- 
diately on the axle without 
springs of any kind rests 
the basket or body of the 
chariot, which consisted 
of a floor to stand on, and 
a semi-circular guard 
around the front and 
about half the height of 
the driver. It is entirely 
open at the back, so that 
the combatants might leap to the ground and np 
again as became necessary by the exigencies of 
action. There was no seat, and generally in war 
chariots there was only room for the combatant 
and his charioteer to stand in. The pole as in the 
present instance was usually attached to the mid- 
dle of the axle, although to outward appearances 
it looked as though it sprang from the front of the 
basket. At the end of the pole was the yoke, which 
looked like a ram's horns. Depending from this by 
leather thongs was a Y-shaped piece, which preferably 
took the place of the modern horse collar. Probably 
broad bands were also fitted around the chest of the 
animals. Besides the harness of each horse there was 
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chiefly in the mountings. Thus the chariots of the Egyp- 
tians and Assyrians, with whom the bow was the prin- 
cipal arm of attack, were richly mounted witli quivers 
full of arrows, while those of the Greeks, who used the 
spear, were plain except as regards mere decorations. 
The Persians and the ancient Britons used a class of 
chariots having the wheels mounted with sharp, sickle- 
shaped blades which cut to pieces whatever came in their 
way. This was probably the invention of the Persians. 
The use of the battle chariot really belongs to the 
heroic period. The warrior standing by the side of 
his charioteer was driven in front of the line to invite 
hostile warriors to single combat. After the strategic 
skill of a commander superseded the demands on his 
personal valor, the chariot was transferred from the 
battlefield ro the hippodrome, where alone its original 
form was preserved. The description of the Homeric 
battle chariot therefore to a great extent also applies to 
the historic chariot of the race course. The small 
diameter of the chariot wheel may be exi)lained from 



American Plirmical Development. 

Dr. Angelo Mosso, while in America, made a minute 
study of the system of physical education, particularly 
as carried out at the athletic clubs of the American 
seats of learning, says The London Lancet. Refer- 
ring to the Boston Uymnasiuui, he says : " The inter- 
est and the wonder with which these academic adjuncts 
inspire me awaken a sense of melancholy when I think 
how far we in Italy are removed from such perfection. 
It is enough," he adds, "to look at the passers-by in 
the American streets to be convinced how much more 
developed and strong they are than our compatriots. 
The boys and girls are in point of physique far superior 
to ours. All the public takes interest in 
physical exercises — every journal being com- 
pelled to report athletic competitions, regat- 
tas, football encounters, golf matches, and 
such like, because its readers have even a 
greater enthusiasm for those topics than for 
the strife of parties. America teaches us, 
by the plainest and most impressive of ex- 
amples, that physical education may be car- 
ried to perfection without any military ob- 
ject. In the States no one dreams of be- 
coming a soldier. If military force is re- 
quired it is provided, as in Great Britain, 
by voluntary enlistment. Nevertheless, 
America and the British Isles are precisely 
the two countries where physical education 
has reached its highest development. My 
admiration for this New World is all the 
greater- when I reflect that its civilization 
is that of the future, which, even for Italy, will have 
better davs in store." 
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October Building Edition. 

The SciKNTiFic American Building Edition fo;- 
October is a beautiful number of this unique periodical. 
The cover, which is in colors, is a modern cottage at 
Larchinont, New York. The artistic features of the 
number include P. \V. Ruckstuhl's "Wisdom," the late 
Cornelius Vanderbilt's residence, the " Breakers," at 
Newport, and Golden Gate Park, at San Francisco; an 
elaborately illustrated article showing the attractive 
features of this wonderful park. The houses which 
have been selected for this number are of unusual 
variety and excellence and include brick, half-tim- 
bered, clapboard, shingle houses and inexpensive 
" bungalows." 
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The Current Supplement. 

The current Supplement, No. 1241, has a superb 
view of the Dewey arch 
erected in New York city 
as a decoration during the 
recent fetes. The construc- 
tion of the arch is the sub- 
ject of a full article. "Acet- 
ylene for Lantern and En- 
larging" is discussed. 
" Works of the Diamond 
Match Company" is con- 
tinued and illustrates the 
elaborate machinery em- 
ployed. " Robert Wilhelm 
Bunsen" is a full biogra- 
phy. "An Advance in 
Measuring and Photo- 
graphing Sound," by Prof. 
Benjamin F. Sharpe, is an 
important paper on phys- 
ics elaborately illustrated. 
" Boats and Sails — Tools 
for Testing Boat Models," 
by Walter Burnham, is a 
most important and crit- 
ical study and is fully illus- 
trated. "The Modern 
Warship as Combining' in 
Itself the Highest Results 
of Skill, Ingenuity, and 
Scientific Knowledge" is 
an address by Rear 
Admiral George W. Mel- 
ville, Engineer -in -Chief, 
Dnite'd States Navy, 
and was delivered on the 
occasion of the seventy- 
fifth anniversary of the 



the desire of preventing the chariot from being op- 
posed by the impediments in the battlefield, such as 
debris or dead bodies. The rim was usually formed of 
four felloes in which the four spokes were let. The 
upper rail, which was of either wood or metal, varies 
greatly in form and was intended to be grasped by the 
warrior on jumping onto the chariot, while the front 
part served for fastening the reins and the traces of 
the "wheel horses." In the Roman triumphal chariot 
a covering of leather served to ward ofT missiles, and 
later on the sides were composed of strong boards. 
Unfortunately we know very little of the vehicles of 
every-day use. They nearly all seem to be a variety 
of what we now term the " gig." 
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fiEGENTLT PATENTED INVENTIONS. 
Agricultural Implements. 

POTATO-PLANTER. -Leonard Heaphy, Water- 
town, S. B. This invention provides a potato-planter 
which can be attached to apy gang, sulky, or other 
wheeled plow, and which will drop either whole or cut 
potatoes at regular intervals into a furrow which has been 
made before planting, the potatoes falling to the right- 
hand side of the furrow directly in front of the soil, 
being turned so that they will be covered as soon as they 
are dropped. 

CULTIV ATOR.— L0UI8 P. Rife, Defiance, Ohio. 
The invention provides means for shifting the axle by 
the same movement by which the cultivator-shovels are 
raised or lowered, thus changing the fulcrum so that 
the weight and downward pull on the necks of the 
horses is uniformly maintained, whether the shovels be 
raised or lowered. The axle may be shifted and the 
shovel-beams simultaneously raised or lowered either 
by hand or horse power. The shovel-beams may be 
raised independently of the axle. A tension-device is 
provided, so applied to the levers controlling the move- 
ment of the shovel-beams that neither the team nor 
the driver need raise the dead-weight of the shovel- 
beams. 



Electrical Apparatus. 

STATIC ELECTRIC MACHINE.— Jose Gallegos, 
San Jose de Guatemala, Guatemala. A wheel is pro- 
vided carrying a t^eries of movable coils arranged to pass 
adjacent to statically-excited utationary coils, the coils 
at their opposing ends carrying metal plates separated 
by an insulating-cylinder. The electricity is received by 
collectors, the number of which is double that of 
the stationary coils. One- half of the collectors are 
constructed to connect the movable coils with the 
ground when they register with the stationary colls ; 
and the other collecting devices are arranged to con- 
nect the movable coils with a consumption apparatus 
when they are in an intermediate position. The ma- 
chine is double and receives and yields both positive and 
negative electricity. 



Engineering-Improvements. 

BOILER. - Oeorof: Kinohlev, Montreal, Canada. 
I iiiprovemente in boiler-construction have been made by 
tliis inventor, whereby the boiler-parts are made readily 
accessible and the heat of the fuel utilized to the utmost 
profit. The boiler consists of an inner and an outer shell 
fortping a water and steam compartment between the 
shells. A horizontal partition in the inner shells forms 
upper and lower flame-compartmentfl connected with 
each other at their rear ends. The fire-box is situated in 
the front end of the Jower compartment. Horizontal 
water-tubes project from the sides of the inner shell into 
the lower compartments ; and water-tubes depend from 
the crown-tiheet in the upper- flame compartment and 
terminate above the partition. A transverse deflector is 
located between the top of the partition and the lower 
ends of the depending tubes. 

COMBUSTION-MOTOR.— Rudolf Mewes, Berlin, 
Germany. In this motor the gaseous or sprayed fuel, or 
a mixture of gaseous, liquefled, sprayed, or pulverized 
fuel, or the air employed for feeding in pulverized solid 
fuel, is compressed to such an extent as to heat it to a 
temperature above the ignition temperature and is, 
thereupon, forced under pressure either into the cylinder, 
which is supplied with compressed air at a lower tem- 
perature, or into a vessel in communication therewith 
serving as a combustion-chamber. By this means 
the air conducted to the working-cylinder to support 
combustion maybe cold and the temperature during the 
process may be kept as low as permissible, according to 
the constructional parts, packing, etc., employed. 

ROTARY ENGINE.— Thomas Cboston, Hoquiam, 
Wash. The engine is provided with a cylinder in which 
a piston is mounted and with a cut-oflE valve for the steam. 
The main driving-shaft controls the valve. Between 
the shaft and piston is a yielding connection comprising 
disks spring-pressed apart and engaged by and carried 
around by the piston. One of the disks is fitted to 
slide in spiral grooves on the shaft. The disks are shifted 
simultaneously and automatically on reversing the en- 
gine. It is probably a new departure in rotary-engine- 
construction to control the engine automatically accord- 
ing to the load and to indicate the horse-power, both of 
which features constitute noteworthy points in this in- 
vention. 



meclianical Devices. 

PENDULUM-ESCAPEMENT. -Carl T. E. Zim- 
merman, Cumberland, Wis. The ordinary clock does 
not keep correct time owing to the varying tension of 
the spring. The present invention is designed to over- 
come this objection by a peculiar construction and ar- 
rangement of the parts of an escapement, so combined 
with the pendulum and an escapement-wheel that the 
pendulum is not actuated by the escapement-wheel and 
the variable power of the mainspring, but by an inter- 
mediate weight set into action by the escapement-wheel 
and falling with a constant force to actuate the pendu- 
lum uniformly. 

SAFETY-LOCK FOR BREECH-LOADING GUNS. 
-Jasper L. Acreruan. Monon, Ind. Sometimes a 
breech-loading gun is opened and cocked and the ham- 
mer snapped down by curious meddlers when the gun 
is not loaded, to the great damage of the firing-pins ; 
and the safety-slide is innocently changed without 
the knowledge of the user of the gun, thus locking the 
safety, so as to cause the gunner to miss his shot. The 
present invention provides a device for locking the break. 
I.ver of the gun, so that it cannot be oi)ened or broken 
.lown, and for locking the safety-slide of a hammerless 
gun so that the slide cannot be meddled with. 

REVERSING MECHANISM.-Oeorge V. Black- 
STONK, Jamestown. N. Y. The object of the invention 
is to provide a gearing for washing and other machines 
which, in operation, requires but little power. The 
gearing comprises a driving-pinion with which a cam 
moves. Gear-wheels mesh with the pinion at opposite 
sides. On the shaft to be driven is a locking device 
having a fixed member, and a locking member fitted to 
slide in the fixed member and adapted to be engaged by 
the cam to throw the locking member alternately into 
engagement with the gear-wheels. 



PRINTING-MACHINE. -Edward G. Smith, Man 
hattan. New York city. The invention relates to high 
speed, multicolor-printing machines for piinting wall- 
paper, textile fabrics and other endless webs. The ma- 
chine has a row of impression-cylinders, a printing- 
roller for each cylinder, and driven endless feed-bands 
passing between the cylinders and the printing-rollers to 
carry the web at its margin between the sets of printing- 
roHerg. The bands pass through annular grooves formed 
on the printing-rollers to hold the web in proper posi- 
tion between the opposite contacting portions of the 
cylinders and rollers. By running the web in a straight 
line through the sets of cylinders and rollers, it is evi. 
dent that no undue strain is given to the web, and the 
latter readily takes up the ink or color delivered by the 
printing-rollers. 

MACHINE FOR CUTTING SUGAR. - Francis 
SiMONET, Manhattan, New York city. This machine 
is designed to cut sugar when in the nature of a paste, 
the object being to provide improvements for the pur- 
pose of obtaining clearly-cut pieces and of more readily 
cleaning the machine of waste. The novel features of 
the machine are found in the use of a supporting plate 
located in the meeting plane of two dies and of a con- 
veyer which carrieH the candy or sugar over the plate. 
One of the dies rotates, and the other both reciprocates 
and rotates in order that it may be readily cleaned. In- 
deed, the ease with which the dies can be cleaned con- 
stitutes one of the merits of the invention. 

BASCULE LIFT-BRIDGE. — John P- Cowing, 
Cleveland, Ohio. This revolving bascule bridge has a 
span with a segmental bearing-surface engaging a roll- 
ing-surface, and supports for the end of the span when 
the latter is closed. The supports are independent of 
the rolling-surface, so that this surface is relieved of the 
strain of the live or moving load. The strain in ques- 
tion is transmitted by the supports to the abutments or 
piers. This in brief is the broad idea of this new con- 
struction. It is expresbly understood that it is the roll- 
mg-surface which carries the dead weight of the span 
when the span is open, but when the bridge is closed, the 
principal strain, as we have already remarked, is borne 
by the abutments. The bridge possesses the additional 
advantage of being self-contained, since the motive 
power for opening and closing the span is located on the 
supporting-piers, without therefore requiring any ap- 
proach spans. 

APPARATUS FOR WEIGHING, MEASURING. 
AND DELIVERING PROVISIONS. — William D. 
Wanzer, Clintondale, N. Y. The apparatus is designed 
particularly for storing and measuring out coflfee in 
variable quantities and for grinding and delivering it lo 
the customer. The apparatus has receptacles for various 
brands of coffee. Valves control these receptacles; and 
a scale is arranged below to receive the coffee. When 
the desired weight of coffee is discharged into the scale- 
pan, the scale-beam is tilted, thus throwing into action 
mechanism which . automatically closes the valves and 
discharges the coffee into a mill, by which it may be 
ground and from which it is delivered to the customer. 

LOCK.— Detalmo di Brazza Savorgnan, Rome, 
Italy. This invention provides improvements in locks 
more particularly designed for use in connection with 
mail-collecting bags and mail-boxes, the object being to 
provide a comparatively simple lock in which a multi- 
plicity of cylinders is employed. The cylinders are 
provided with variously-pitched channels, so that there 
will be a variation of speed of movement between co- 
acting cylinders, thus making it practically impossible 
to operate the lock with any other than the proper key 

CORDAGE-MACHINE.— Franz J. F. Graf, Passaic, 
N, J. It is the purpose of this invention to provide an 
improved cordage-machine for manufacturing ropes, 
cords, and cables, without requiring long rope-walks and 
skilled mechanics, the machine being capable of turning 
out a large quantity of rope of a high quality in a com- 
paratively short time. The machine comprises a revolu- 
ble frame arranged for carrying a number of bobbins. 
A drawing device is used for each bobbin to draw the 
strands therefrom; and a flier carries the drawing device 
to rotate it around the bobbin. Mechanism is provided 
for rotating the flier ; and a twisting device receivcH the 
strands from the several drawing devices. 



Railway-Contrivances. 

locomotive:— Alfred Givek, Ellensburg, Wash. 
The locomotive is driven, not by a reciprocating engine, 
but by a rotary engine mounted in the front portion of 
the locomotive and connected by connecting-rods with 
the driving-wheels. The construction of the locomotive 
has been slightly modified to meet the demands of the 
new form of. driving mechanism. The locomotive is 
considerably simplified by the new arrangement, since 
the usual cylinders and parts thereon depending are dis- 
pensed with. 

PARTITIONING DEVICE FOR RAILROAD- CARS. 
—William H. Guhhsre, South Bethlehem, Pa. The 
partitioning device is designed to form a space in a car 
for the use of the government in safely carrying pack- 
ages in bond. When not in use, the device permits the 
car to be used in the customary manner. The car is 
provided in its interior with an overhead, longitudinally- 
extending track on which carriages are mounted to 
travel. A transverse partition is carried by the car- 
riages and is adapted to be locked to the car. 



iniscellaneous Inventions. 

LIQUID-MEASURE. — Henry J. Brantley, Val- 
dosta, Ga. In connection with a barrel or tank, a disv 
pensing vessel is used, through which the liquid is dis- 
charged. This vessel is provided with means whereby 
the discharge of liquid is closed when the liquid is'entf r- 
ing from the cask; and the supply of liquid from the 
cask is shut off when the outlet port of the vessel is 
opened. Registering devices indicate automatically and 
accurately the precise quantity of liquid drawn. By 
this means the purchaser of a barrel of liquid la able. 
when the barrel is empty, to determine exactly how 
much liquid was in the barrel. 

AUTOMATIC CHEMICAL FIRE-EXTINGUISHING 
SYSTEM.— Henry Bi'sh. Dayton, Ohio. The inventor 
has devised a fire-extinguishing system, whereby in the 
abpence of watchmen, the heat of a fire would auto- 
matically release one or more dipcharge-valves in the 



line of distributing-pipes and by such release and conse- 
quent reduction of pressure in the pipes permit the auto- 
matic action of mechanism for causing the generation of 
gas in a vessel or tank. This vessel firRt discharges its 
gaseous and liquid contents through the distributing- 
pipes upon the fire. At the same time an alarm is sent 
to a flre-department. When the discharging-vesael is 
exhausted, a second source of constant water supply is 
automatically tuiiied on, so that, should the alarm be un- 
heeded, there would be no cessation of discharge of 
water upon the fire. 

LETTER-CARRIER'S BAG.-Michael McCarthy, 
Boston, Mass. It is object of the invention to provide a 
means whereby letter-carriers may stow in their boxes 
or satchels the letters gathered so that the letters may be 
taken out in the order of the route, thereby avoiding the 
use of twine in tying up the bundles of letters and sav- 
ing time. To this end the usual bag is furnished with a 
box or holder fitted in one end and having flaps at its 
front side, which may be connected or disconnected to 
permit the placing and displacing of the letters to be 
stacked in the box or holder. 

PICK OR PLECTRUM.-Frederick Menzendauer, 
Jersey City, N. J. The pick is designed to be used in 
connection with mechanically-actuated stringed musical 
instruments' and is arranged to combine the desired 
flexibility with the necessary strength. The pick com- 
prises a body having a recess in which a coiled spring is 
held projecting beyond the body. The spring at its 
outer end is provided with a point, and at its inner end 
with a stiff ening-rod. 

STRINGED MUSICAL INSTRUMENT.-Freder- 
icK Menzenhauer, Jersey City, N. J. The strings of 
this musical instrument can be readily picked either 
singly or in groups to sound chords. The instrument 
can be played with but little knowledge of music. The 
instrument is provided with a pick-board having a 
limited movement across the strings. A number of 
picks— of the kind described in the foregoing notice- 
one for each string, are mounted in the pick-board to 
move therewith. These picks stand normally above the 
strings; and each pick moves at an angle to the move- 
ment of the pick-board, so that when the pick is pressed 
and the pick-board is moved, the pick picks its string. 

DEVELOPING-TRAY.-Auley B. Sheppard, South 
Burgettstovvn. Pa. The tray has overhanging sides to 
form a partial cover, the ends of the bottom being 
gradually curved upward in the form of a rocker, 
whereby the tray may be rocked to flow the developer 
over the plate without spilling. The tray is made of 
glass and is graduated so that the developer can be 
measured. By reason of the peculiar construction, the 
solution can b? effectively applied without spilling and 
without fttaining the hands. 

PHOTOGRAPHIC WASHING APPARATUS. - 
Augustus Studdiford, Liberty, N. Y. The tank of 
the apparatus is formed with a well and contains a tray- 
carrying wheel. Extending down into the well is a pipe 
provided at its end with a nozzle adapted to throw a jet 
of water against the wheel. A branch pipe above the 
nozzle and in the upper part of the tank is provided 
with a sprinkler wherebj to spray the trays while the 
tank refllls after being emptied by a siphon mounted in 
the well. A very thorough washing of fllms, plates, 
and prints can thus be obtained without special manipu- 
lation of the trays. 

SHIRT-WAIST ATTACHMENT. - Charlotte E. 
Hurd, Unadilla, N. Y. The attachment is designed to 
enable a skirt to be utilized for holding a waist in proper 
position so that no space will be visible between a waist 
and skirt. The device is so constructed that a pliable 
member will be a fixture upon the waist, which member 
can be readily passed through the wash. The attach- 
ment is not uncomfortable when worn and is invisible 
when in use. 

TOOL-HOLDER.— Frank B. Kendrick, Lebanon, 
N. H. The present device is a novel tool-holder which 
can be operated with one hand and in which spring- 
tempered jaws are provided that automatically open 
when released from the pressure of a regulating device. 
This regulating device also serves to close the jaws upon 
the tool, the jaws being then locked so as to grip the 
tool. The device can also be used as a pin-vise or as an 
ordinary clutch for light work. 

P'OCKET-KNIFE. -Ernst Kuhn, Untenkatternberg, 
Prussia, Germany. In this pocket- knife a very simple 
substitution is provided for the springs usually em- 
ployed, by which the knife-blade can be held firmly in 
position. In the handle of the knife the usual blade is 
pivoted. An arm is mounted on the pivot of the blade 
to move therewith. The arm serves to engage the 
handle to hold the blade locked in open or closed posi- 
tion. 

MATCH-SAFE.- John C. Gilbert, Boston, Mass. 
On a bracket or support a human figure is mounted. A 
rock-shaft is journaled in the figure and carries the fig- 
ure's movable arms; while a cord is wound over the rock- 
shaft and is connected with the movable leg. When the 
leg is pulled, the shaft is turned so as to cause the arms 
to swing up and lift the cover from the match>box. 



Designs. 

BROOM-COVER. — OscAR S. Rulman, Savannah. 
Ga. The purpose of the cover is to keep the Kulman 
antiseptic broom, or any other broom, clean during ship- 
ment, to preserve its shape, and to prevent the evapora- 
tion of the disinfecting or antiseptic matter. 

CLOTHES-LINE PULLEY.— Thomas Rubino, Ha- 
zleton, Pa. The leading feature of the design is found 
in a plate having divergent slots. The lines are placed 
in these slots and are thus prevented from becoming en- 
tangled, and are held in proper position. 

DIAPER —William M. Stinpon, Louisville. Ky. 
The design consists of a middle portion and integral end 
pieces and extending beyond both sides of the shank, 
with the end piece arched at its onter edee and half 
round at the sides. The ontep edge of the end piece is 
Btraitfht and the sides rounded off. The end piece has 
rulP to form flaps. 

Note.— Copies of any of these patents will be furn- 
ished by Munti & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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The charge / or insertion under this head is One Dollar a 
line for each insertion ; about eioht words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the folloW' 
ing iveek's issue. 



Marine Iron Works. Cbicaeo. Catalogue free. 

" U. S.-' Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicago. 

Vankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Inventor of a new Electric Aerial Railway wants capi- 
tal. (See advertisement in this edition, pace 255.) 

Ferraeute Machine Co., Bridgeton. N.J. . U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. V, 

tW Machinery for R.R. contractors, mines, and quar- 
ries, for hoisting, pumping, crushing, excavating, etc., 
new or 2d-haiid. Write for list. Willis Shaw, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Ulngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foftof East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is •' Experimental Science," by Geo. M. Hopkins. 
By mail. (4. Munn & Co.. publishers, 361 Broadway, N. Y. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &> Co., 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all lettere 

or no attention will be paid thereto. ThSs is for oui 

information and not for publication. 
ICeferences to former articles or answers should 

give date of paper and pa^e or number of question. 
Inquiries not answcreo in reasonable time should 

oe repeated : correspondents will bear in mind thai 

some answers require not a little research, and. 

though we endeavor to reply to all either by lettei 

or in this department, each must take his turn". 
Buyers wishing to (jurchasc any article not advertised 

in our columns will he furnished with addresses of 

houses mannfacturins or carryinir the same. 
Special AVrillen Inl'orinniion on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Sclentllic Amerlean Supplements referred 

to may be had at the office. Pnce 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
iTIioerals sent Cor examination should be distinctly 

marked or labeled. 



(7732) T. W, says : Will you oblige ine 
by letting me know by mail receipt for substitute for 
white lead. I am looking for a cheap white paint, for 
out door work; something that will stand weather fairly 
well, and that could be painted over should the occasion 
require tt. A. Skim milk, 2 qts.; fresh slaked lime, 8 
oz.; linseed oil, 6 oz.; white Burgundy pitch, 2 oz.; 
Spanish white 3 lb. The lime to be slaked in water, ex 
posed to the ajr, and mixed in one-fourth the milk. Dis- 
solve the pitch in the oil and add a little at' a time. Then 
add the rest of the milk and the Spanish white. 

(7733) S. G. asks : Which is the proper 
side of a leather belt to run next the pulley, the grain 
side or flesh side ? A. The quration as to which side of 
a belt should run next to the pulley has been a subject 
of discussion among mechanics since the earlier days of 
the use of belting. It has been proved that a belt pulls 
harder, or with less strain, with the grain side next the 
pulley. Still, we see almost universally the better-look- 
ing side of the belt on the outside, with belt grease and 
wax used to make it stick. 



NEW BOOKS, ETC. 

Inorganic Chemical Preparations. 
By Phelix Lengfeld. New York : 
The Macmillan Company. 1899. 
16nio. Pp. 58. Price 60 cents. 
This manual is written for the classes in inorganic 
preparations at the University of Chicago, and is an ex- 
cellent laboratory guide. The directions are simple and 
the student cannot go wrong if he follows them. The 
preparations ate arranged in the order of increasing diffi- 
culty. It is an excellent contribution to modern text 
books on chemistry. 

Embroidery, or the Craft of the 
Needle. By W. G. Paulson Towns- 
end. Assisted by Louisa T. Pesel 
and Others. With Preface by Walter 
Crane. London and New York : 
Truslove, Hanson & Comba. 1899. 
16mo. Pp. 116. 
A really modern book on embroidery will be warmly 
welcomed. While it evidently took several authors to 
write even this small book, they have performed their 
task in an admirable manner. Excellent half- tone en* 
gravings are given of the fine samples of embroidery of 
all kinds, and there are many plates of stitches. The 
matter has been approached seriously and the authors 
have acquitted themselves of their task in an excellent 
manner. It is a book that we can recommend to both 
the student of historical embroidery and also to tho3e 
who are anxious to do work of this kind themselves. 

Crude Rubber and Compounding In- 
gredients. The Text Book for 
Rubber Manufacturers. By Henry 
C. Pparpon, New York and London: 
India Rubber Publishing Company. 
1899. 8vo. Pp. 251. Price $10. 
We have on many occasions received inquiries rela- 
tive to a good book on rubber manufacture and we were 
always ohlised to say that the literature on the subject 
was limited to Ptray articles and pamphlets. Now, how- 
ever, UP hnvp a ihrrouErhly practical book on the subject, 
and wo havi- no heFitation in saying it is the most im- 
portant contribution ever made lo the literature of the 
maniifacture of rubber, and the information is eiven in 
euccinct f orm. The author is the editor of The India 
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Rubber World, and comioE; in contact with rubber 
manufaccureFB bae been able to get an invaluable collec- 
tion of data. Every step in the manufacture of rubber 
from the time it leaves the tree is given in detail. All 
the by-producta of rubber manufacture, compounds, etc., 
are given. It is a thoroughly satisfactory contribution 
to the technical literature of a much neglected subject. 

'' Public Improvements" is published 
semi-monthly at 21 Park Row, New York city. The 
Bubscription price is $3 per annum. 



TO INVENTORS. 

An experience of fifty years, and the preparation 

of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuriiiK patents everywhere 
A synopsis of the patent laws of the United States and 
all foreitfn countries may be bad on application, and per- 
sons contemplatinf? the securine of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
631 Broadway. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER 3. 1899. 

AND BACH BBARINQ THAT DATE. 

[ See note at end of list about copies of these patents. I 
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ORDINARY RATES. 

Inside Faire* each insertion, - 75 cents a line 
Back Paffe« each insertion, - - $1.00 a line 

I^TTor some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eifibt 
words per line. This notice shows the width 01 the line, 
and is ser in agate type. EnRraviugs may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the f ullowing week's issue. 
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without steam power can save 
time and money by asing our 



SEXD FOR CATALOGUES— 

A— Wood- working Machinery, 

B— Lathes, etc. 

SEIIZCA FALLS MFG. COHFABT. 

695 Water St., Seneca Falls. N. Y. 



AMERICAN PATENTS. — AN INTER- 

BNting and valuable table showing the number of patents 

granted for the various subjects upon which petitions 
ave been filed from the beeinnine down to December 
31. 1894. Contained In Scientific American Sup- 
plement, No. lUOti. Price 10 cents. I'o be had at 
this office and from all newsdealers. 



Acid from alkaline acetates, extracting acetic, 

H. Plater-Syberg 634,271 

Adhesive and making same, J. W. Wachter 634.047 

Adjusting mechanism, J. Kennedy 634,088 

Advertisements, signs, etc., electrical appara- 
tus for exhibiting and changing, A. D. Doug- 
lass 634,40S 

Advertising apparatus. Sonneborn & Kammerer. 634,248 
Air cum pressing engine, direct acting, P. Brother- 
hood 634,389 

Alarm. See IHme alarm. 

Album, F.H.Gilson 634.294 

Annunciator, electric; C. B. Scribner 634.09.i 

Applicator, W. A. .Morrison 6.11,363 

Armor plates, carburizing, J. S. Unger 634,251 

Axle, carriage or wagon, Jj. F. Stanton 634,151 

Basin, catch, J.J. Mahony 634.011 

Bearing, ball, C. F. Eberhard 633.990 

Bearing for vehicle wheels, ball, W. R. Sr., & W. 

R. Spruill, Jr Si4,160 

Bed, iron. Pack & Phillippi 634,065 

Bed. folding metal, A. Holm 634,110 

Belt, electric, L. A. Dixon 634.231 

Belt tightener, Davies & Hughes 634,06.'> 

Bicycle, W. M. Sweet 634,098 

Bicycle brake, P. T. Volkman. 634,046 

Bicycle brake, Wittei Luick 634,421 

Bicycle frame, H. W. Libbey 634,089 

Bicycle gearing, V. Weber 634,252 

Bicycle support, W. H. Hart, Jr 634,296 to 634,298 

Binding, skirt, W.J. Hay 6.34,264 

Blackboard, W.J. Semelroth 634.140 

Bladder, C. B. liOngden 634,302 

Boats from vessels, means for launching life, 

PoUitJ&Uox 634,028 

Boiler. See Steam boiler. Water tube boiler- 
Boiler, Addicks 4 Williamson 634.127 

Boiler furnace, S. W. Butterfleld 6,34,391 . 

Boiler tube cleaner, Forsyth 4 Bell 6,34,406 

Boiler tubecleaner and driver, A. A. Patton 634.270 

Bolt holder, E.T.Clowe Ki4,392 

Book, B. L. Heydecker 6.34.266 

Book, writing, B. B. Roudebush 6,34,094 

Boot or shoe counters, machine for forming, 

Dancel & Scott 6.34,397 

Buttle case cushion, B. Kochs 6:14,355 

Bottle, nonreflllable. W. R. Phillips 634,184 

Box. See Coin and check collecting box. File 
box. Letter box. Lunch box. Mill box. 
Paper box. 
Box making machine, Crawford & Bullard (re. 

issue) 11,776 

Box or can provided with means for opening 

same, A. Cameron, Jr 633,986 

Bracket. See Shade bracket. Shelf bracket. 
Brake. See Bicycle brake. Car brake. Wagon 

Brake mechanism, safety, C. S. Miller 634,305 

Brake shoe, spring, A. H. Peterson .". , 634.1S2 

Brick truck, M. Vlllaret 634,044 

Bridge, trussed suspension, W. H. H. Plttman . . 634.026 
Broiling, roasting, or toasting device, J. Walton. 634.224 

Broom mulstener, H. P. Smith 6.34.097 

Brush, blacking, K. P. Le Compte ft34.0.W 

Bucket, ventilated lunch, M. Gilmore 634,1.^2 

Bullet. T. W. Webley 634,;ip3 

Bung, J. Conrad 634,.394 

Burial crane, M. B. Lemley 634,008 

Burner. See Oil burner. Prickly pear or cactus 
burner. 

Bustle, T. P.Taylor 634,153 

Butter cake forming and printing machine, F, 

Krabal 634,.300 

Button Onishing machine, T. F. Morrissey 6,34,.306 

Button, metallic, O. W. Ketcbum 634.173 

Button, separable, A. Ducommun 6;i4.Uo6 

Cakes, preparing cereal, J. H. Kellogg 634.003 

Calculator. W. D. Conklln &3.3,989 

Calendar bolder, E. A. Henkle Si4.34:i 

(talking tool, electric seam, B. T. 1'homas 6,34,315 

Camera multiplying attachment, J. L. Atwater.. 6:i3,980 

Can, J. H. Leslie 6:{4.243 

(^aii cap wiring mechanism, H. H. Hull 6.34,112 

Can opener. C. S. Hopper 634,111 

Canvas holder, artist's, P. McUonough d.'U.OfU 

Car brake. L. L. Logan 634,3,57 

Car check holder, mine, C. R. Williams KM,049 

Car construction, H. H. Sessions 634,218 

Car coupling. A. R. Heath....' 434.341 

Car fender, P. Nllsson 634,092 

Car loading apparatus, gram, J. C. Mcintosh 6.34.122 

Car, railway, Curwen & Brill 634,396 

Car replacer, I. H. Wise 634.100 

Car side bearing, S. P. Bush 6;i4.32i 

Car, street railway, J, W. Bvans 634,234 

Car wheel, H, F. & G. F. Shaw 6;i4,0:« 

Car wheel, J. B. West 634.280 

Car wheels, ladle for casting, A. J. E'isher 633,991 

Cars, electric lighting system for, J. L. Crevel- 

Irig 6,34,286 

Carbid cartridge shell. D. M. Dorman 634,402 

Carpet renovator, pneumatic, J. 8. Thurman 634.042 

Carts, etc., covering for ash, T. Hill 633.9iffl 

Carving device. H. Deptner 634,287 

Case. See Ticket case. 

Cattle tie, A. Bynell 634,12'J 

Chair. See Dental chair. Swinging cbair. 

Churn, W. P. Frlbley 634,408 

Churn and butter worker, combined. Virtue & 

Deeg 634.074 

Chum dasher, W. H. Swan 634.377 

Cigar, B. Fanta 634,104 

Clamp. See Seat post clamp. 

Cleaner. See Boiler tubecleaner. Cotton cleaner. 

Clock, repeating alarm. M.C.Jensen 6.34.353 

Clothes drier, C. S. Solomon 634.222 

Clothes pin, 0. 1. Bergeron 633,981 

Clothes rack, J. H. Clough 633.987 

Cock or valve, M. M. Brophy 6:^4.197 

Coffee percolating package, H. M. Humphrey. . . 6S4.349 
Coin and check collecting box, combined. H'. B. 

Many 634.aT9, 6:i4,360 

Compensator and railway signal, wire, N. Ratch- 

ford 6.34.273 

Concrete mixer, S. P. McKelvey 634.416 

Conduit pipe, A. S. Dixon 634.230 

Cone adjuster and nut lock, F. G. Mott 634,090 

Confectionery machine, H. B. Finney 6.34.185 

Oonf ormator, B. Stahl 634,374 

Cooler, See Milk cooler. 

Cotton accumulator and conveyer, lint, J. W. 

Graves 633.996 

Cotton cleaner and conveyer, seed, J. W. Graves 6.33,99ri 

Cotton gin, J. W. Graves 6:i3.993 

Cotton gin. J. W. Graves 833.994 

Couch, C. H. Grawitz 634.212 

Counter, registering, C. H. Veeder 634,073 

Coupling. See Car coupling. Pipe coupling. 
Thill coupling. Well drilling tool coupling. 

Cradle, D. E. Morris 634,147 

Crate or coop, (oldiog.C. B. Rogers 634,031 



.PCWER& FOOT! SMAPERS, PLANERS, DRILLS, 



SEBASTIAN LATHE CO, 120 CULVtRTST. CINCINNATI. 0. 



^New Microscope for Nature Study 

' for use in the Examination of Ores, 
AletaU, Wools, Fibre, etc. 

U66n ACni6 No. D 1 in. objective giv- 




ing power of about 100 diameters, 1 set of 

12 prepared slides of insect parts and other 

interesting specimens, all in case, $1 6*00 

1^^ Ask your nearest Optician for it. 

QUEEN & CO., iNc 
.Optical and Scientific Instrument Works, 
' 1010 Chestnut St., Phi la.. Pa. 

WHUfmr Circular. 59 Fifth Ave., New York, 

WORKS LIKE A CHARM. 

Perfect satisfaction is experi- 
enced using our No. 5, 6 or 9 
Hand Pipe Threadiuir and 
Cuttinar machines* Crank or 
ratchet power. Gears boused 
from dust. Chasers set by grad- 
uation to any size, can be re- 
leased from threading f^ lie in ' 
motion, opened to permit pipe 
b eing cut, and instantly closed. 

Qf" Send for Free CataloQUe to 
The Merrell Alannfactur- 
InfE Co.i 501 Curtiss Street* Toledo, Ohio. 




Economy Drilling Compound 

Superior to Oil or other Lubricants. 

Keeps Tools Cool and Sharp, Produces 
Smooth Work and F'ine Finish, is Clean and 
Does Not Rust or Gum. Adopted by U. S. 
Government, Railroads, and Leading Man- 
ufacturers. Barrels, 7e. a lb. Half-Barrels, 
8c. a lb. Freight prepaid. Sent on approval. 

THE WHITE &, BAGLEY COMPANY, 
WORCESTER, MASS., U. S. A. 




The Forbes Patent Die 
Stocks for Hand or Power 

1 1 can b e used as a power machine 
in the shop or taken from the base 
and carried out as a band machine 
t^' Sejid for Descriptive Catalogue. 

CURTIS & CURTIS, no. 78 H. or P. Machine 
6 Garden St., Bridgeport. Conn. Range 2^ to 4" R. H. 




SIMPLIFY LABOR AND SAVE TIME. 

You can do bot h and have the satisfac- 
tion of better and more accurate work if 
you are supplied with the 
Van Norman '* Duplex" Milling Machine, 
which cutsatall angles. Tbere is hardly 
any limit to the variety of cuts that can be 
made with this machine. The movable 
feature of the cutter head insures a much 
wider range of work than Is possible with 
other machines. Can be operated in any 
position from vertical to horizontal. 
SW Circulars Free. 
WALTHAM WATCH TOOL CO.. Springfield, Mass. U.S.A. 




The Coburn Patent Trolley Track 

HOUSE DOOR 
HANCERS^^ 

The first made with adjustable track. 
The track can be put up in 30 minutes. 
tW Send for Book. 
The Coburn Trolley Track Mfg. Co.. Holyoke. Mass 





Solid- Web Irim-Center Hard- 
wood Dynamo Putletfi. 



" NOT HOW CHEAP 
BUT HOW GOOD." 

Use Taper Sleeve PullfTn the 

BeRt in the World. 8t>lld-Web 
Iron-Center Hardwood Dr- 
nuini, I'ulleys prevent the Sllp- 

JiDgofthe Belt. FrIciion-Cluli-li 
*ulle>B, for connecting and dis- 
coDDccttng Gas and Steam Enginea, 
Lines of Shafltng, Dynamos, Gener 
atora and Machinery ot nil kinds 
without slacking speed of motive 
power. Stnte your requiremenLs and 
write for catalogue " S. ' 



THE TAPER-SLEEVE PULLEY WORKS, Erie, Pa., U.S.A. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

Crand drill co.i 

Send for Vatatogut. 100 Broadway, New York. 



Experimental & Model Work 

Cir. & advicefree. Wm. Gardam & Son.45>Sl Rose St.,N.Y. 



ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

SI»?y°s'tDEFIANCE.OH10.U.S.A. 

MANUFACTURERS OFSPtCIAL 
WOOD WORKING MACHINERY 

FOR HUB. &POKE, WHEEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POL El, NECK- YOKE, S1N&LE.TREE, 
HANDLES, BARRtL-HOOP FACTORIES, 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED- 




Cuff fastener, C. M. Qidley B34,167 

Cuff holder, H. C. & J.N. Guertin 634.133 

Curtain construction, flexible, A. S. Spaulding.... 634.072 

Curtain operating device, L. B. Smyser 634.189 

Cushion. See Bottlecase cushion. 
Cutter. See Pie or cake cutter. Rotary cutter. 
Vegetable cutter. 

Cycle. M. Matthews 634.062 

Cycle speed changing gear. L. Stilmant 634.278 

Cycle, spring. E. Harnett 634.340 

Dental chair. A. P. Qonld 634.084 

Desk, school. 9. W. Conwell 634.395 

Diaper. L.J. Wolf 634.281 

Die and tap holder. J. Nicklin. Jr 634.269 

Disinfecting device. D.N. Hitchcock 634.109 

Displaying device, shoe. D. S. Betcone 634.387 

Displaying photographs, pictures, etc., device 

for, B. 8. Whitehead 634,156 

Ditching or excavating machine leveler, W. B. 

Doddridge 6.34.166 

Doll, R. M. Hunter 634,143 

Door fastener. R. Oehring 634.181 

Door banger. S. Thompson . 634.041 

Doubler for plates or sheets. J.H.Gill 634,293 

Draught and temperature regulator, O.L, Bad- 
ger 634.257 

Draw bar attaching means. H. H. Sessions 634,219 

Drier, See Clothes drier. Mechanical drier. 

Drying various materials. F. D. Cummer 634,200 

Drill. See Pneumatic hand drill. Seed drill. 

Drilling machine. M. Cans 634.331 

Drilling machine, portable electrical. A. L. Cro- 

neau 634.161 

Dye and making same, blue black tetrazo. I>evin- 

8tein& Herz 634.009 

Egg tester. A. Tbomass 634,249 

Electric sparking, method of and means for pre- 
venting. Buckingham & Germ aim 634.198 

Electric switch. W. Ely 6:W.057 

Electric switch or signal apparatus, F. Andrews.. 634,226 
Electric traction, system for power transmission 

for. E. Bede 634,258 

Electrical conduit or tube, flexible. E. T. Green- 
field 634,169 

Elevators, base chamber or seat for hydraulic. 

R. S. Moore 634,119 

Elevators, electric signaling apparatus for. S. D. 

CoUett 634,229 

Elevators, electric signaling apparatus for. Smal- 

ley & Reiners 634,220 

Elevators, electric signaling device for. C. G. 

Armstrong 634,227 

Enamel, translucent. W. & W. B. Lutwyche 634.117 

End gate fastening, wagon. T. L. Myers 634.121 

Engine. See Air compressing engine. Mining 

engine. Pulp engine. Rotary engine. . 
Engines, electric igniter for gas. W. H. Cotton. . . 634.430 
Engines, mixing device for gasolene, J. W. liam- 

b ert 634,242 

Envelop, adjustable. W. M. Lambert 634,11.1 

Evergreens, machine for winding. H. G. Witt- 
bold 634,aW 

Exercising apparatus. W. J. Bryon. Jr 634,080 

Extension table. C. N.Smith 634,-372 

Extractor. See Lemon juice extractor.. 

Feeder and purifier, boiler, F. Pye 634,272 

Feeder for steam boilers, automatic water, Hant- 

horn& Welch 634,339 

Fender. See Car fender. Flag fender. 
Fibers, composition of matter for use in extract- 
ing vegetable, W. Warburton. 634.154 

File box. F. Macey ,... f34.061 

Filter. E A. Leland 6.34.060 

Filter, water. A. Kenney 634,113 

Firearm, A. W. Savage 634 .a34 

Fire cracker, L. Nordlinger 634.180 

Fire cracker bodies, etc., choking machine for, G. 

Ijispenard 634,176 

Fire cracker body tubes, machine for making, 

Curtis & Lispenard 634,202 

Fire cracker choke, C. L. Curtis 634.208 

Fire cracker choke, G. Ijispenard 634,177 

Fire cracker choking machine, C. L. Curtis 634,201 

li'ireproof floor and ceiling slab, G. Fugman 634.262 

Flag fender. W.Hart 634.140 

Furnace. See Boiler furnace. Roasting and oxi- 
dizing furnace. 
Furnaces, air feeding apparatus for boiler, J. 

Howden - 634.348 

Furrow opener, W. Y- Harding 634,239 

Game, H. T. Hendy 6.34.141 

Gas generator, acetylene, D. M. Dorman 634.401 

Gas generator, acetylene, C- E. Wake 634.075 

Gas generator, acetylene, P. D- Wescott 634,434 

Gas generator, acetylene, C- L- Zimmerman 634..319 

Gas lighting attachment, F- Btllingham 633.98,3 

Gas motor, Mollet-Fontaine & Letombe 634.063 

Gate- See Swing gate- 
Gate. O. B. Jacobs 634,:i51 

Gate. J. H.Mahan 634,010 

Gate, R- J. Parker etal 634.066 

Gear, driving. J. W. & W. W. Brereton 634,163 

Generator. See Gas generator. Steam genera- 
tor. 

Girdle, bust, M. W. Comly.. 634.429 

Glass worker's tool, P. Shaw 634.276 

Glassware, furnace for Are finishing, W. Buttler. 633.985 

Glassware mould, G. H.Gray 634.107 

Globe holder, A. G. Snow 634.221 

Gong ringing apparatus. L. J. Klemm 634.005 

Grinding mill. O. J. Ziegler 634.052. 634.053 

Gun breech mechanism, Hadcock & Murray (:34,23S 

Gun mounting, machine, Buckham & Larsson.... 634,390 
Gun mounts, swivel pivot and its bearing for, J. 

J. Clarke. . 6.34,261 

Harp, H. Heymann 634.142 

Head rest. A. P. Gould 634.083 

Heater. See Water heater. 

Heating apparatus, W- R- Addicks 634,126 

Heel, cushion, W. A- Zickerman 634.435 

Heel nailing machine. Gamble & Black 634,106 

Hides or skins, machine for filling, E. E. Chain... 684.325 
Hinge and support for desk lids, F. W. Tobey .... 634,379 
Hinge for awning blinds, separable, E. C. Quim- 

by 634.369 

Hinge for storm sashes, separable, E. C. Quimby 634,3ro 

Hoe, H. Compton 634,3a3 

Hoe. weeding, F. D. Williams 6li4.158 

Hog trap and loading device. J. W. Harrelson 634.139 

Hoof pad. Baldwin iTurnure. 634.436 

Hook. See Pail hook. Sheep book. Skirt hook. 

Hoop former, barrel, T. Johnson 6'J4.172 

Horseshoe, rubber cushioned, 0. E. Galley 634,410 

Hydrogen peroxid, apparatus for manufactur- 
ing, Rosenblum & Yarnold 634,093 

Ice making apparatus, A. H. Hutchinson 634,350 

Ice making, etc., apparatus for, A. Glasson 634.3:15 

Ironing board. A. Deschambault 634.399 

Ironing machine, shirt, J. W. & H. Sutcliffe 634,376 

Jack. See Lifting Jack. 
Jar. See Preserve jar. 
Joint. See Pipe joint. 

Kiln tire mouth, W. M. Vlall 634.223 

Knot tying implement. J. P. Swift. 634,1.12 

Lamp, electric arc, A. HamaceK 634,0a5 

Lamp, electric arc, G Tepel 634.314 

Lamp, electric arc, J. M. Willard 634,157 

Lamp handling appliance, trainman's, R. H. Wel- 

den 634,419 

Lamp, hydrocarbon incandescent, F. C. Del lone. 634.432 
Lamp, petroleum incandescent, D. S. Williams... 634,125 
Lantern globe lift mechanism, W. C. Winfield, 

&34,077, 634,078 
Lantern globe raising mechanism, tubular, W. C. 

Winfield : 634,076 

Lantern lift mechanism, tubular, W. C. Win- 
field 634.079 

Latch and lock, combined door, E. E. Nelson 634.365 

Lathe grinder attachment, H. Dock 634.232 

Lemon Juice extractor, A. F. Groundman 633,997 

Letterbox, J. A. Kline 634.006 

Lifting Jack, J. Scharer, Jr 634,036 

Lighting device, J. H. Kendle 634.004 

Liquids to receptacles, apparatus for automatic- 
ally delivering. Cameron & Commin 634,424 

Lock. See Sash lock. Seal lock. 

Lubricating cranks. P. Diehl 634,204 

Lunch box. R. Raby 634,186 

Mail bag catcher. J. Garbers 6.34.131 

Mail crane. F.M.Edwards 634,405 

Mail marking device. H. B. Waita 634.418 

Mandrel for tube making machines. E. C.Truyter 634,191 

Manhole junction box. J. W. Turner 634.381 

Measure, interest. D. Strange 634.040 

Measuring f rictional resistances between bodies 
in sliding contact, apparatus for, A. B. Law- 

ther 634.007 

Mechanical drier, F. D. Cummer 634,199 

Mechanical movement for gas engine valves. 

etc.. J. B. Fenner 63^,207 

Medicament carrier. Jones & Harvey 634.3.14 

Mercerizing apparatus. P. S. Marshall 634,362 

Metal bars. etc.. press for bending and straight- 
ening. W. J. Muncaster 634.245 

Metal drilling machine attachment. W. E. 

Canedv 634,324 

Metallic sheet for use in constructing buildings, 

G. Fugman 634.237 

Milk cooler. E.G. Fullerton 63:1992 

Milk rack and refrigerator. A. M. Smith 634,070 

Mill. See Grinding mill. Stamp mill. 

Mill box. E. Andrews 6.34.320 

Mining eiiKine. B.Yoch 634,422 

Mixer. See Concrete mixer. 

Mop head. W. S. Harper 634,138 

(Continued on paoe 95U) 



Sent to 
any U. S, 
address 
prepaid 



Size 
Four Inches. 




Money back 
If not pleased. 



Their flavor 
is delicate 
and rich. 



LUCKE'S 
ROLLS 



Made of a stock for 

bO years controlled 

by Spanish export 

trade in Porto Rico. 

Secured by us fo r American 

consumption at l-6th cost 

of Cuban leaf. 

A most pleasing astonishment to any 
lover of a rich, tropical-flavored tobacco. 

Note : **Tlie Lu ck e Rolled Clff ar** isa large 
full cigar-weight edition of this Etock. selected. 
We send box of 60 forll.25. Goods guaranteed. 
J. H. LUCKE & CO., 36 Locke Block. Clacloaatl.0. 




Powerful, Responsive, Durable and FWrlent. 



REEVES 



II 



Variable Speed Counter Shaft 

for securing any speed without change of belt 
or loss of time. Specially adapted for all 
kinds of experimental machinery. Printing 
Presses, Motor Carriages, Ironworking Tools, 
Woodworking Machinery, or any and all ma- 
chines requiring a chan^ie of speed or feed. 
ty Send for handsomely illustrated 
Catalogue *' S. A." fres. 

REEVES PULLEY CO.. Columbus. Ind.. U. S, A 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Editors, Students, Bankers. Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25e. 
To be bad of all booksellers, stat^ners 
and notion dealers, or by mail on receipt 
of price. Sample card, l^ mail. free. Maoi 
ufactured by Consolidated Safetr 
Pin Co., Box 12L Bloouifield, IV. .^ 





THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, An> 
ger. File, Knife and Chisel Han- 
dles, Whifiaetrees,Vokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

J^" Send for Circular A. 
The Ober Alfg. Co., Chasrin FallB,0.. U. S. A. 

ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminant. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gas generators, gasometers, burners, etc. Contained in 
SciENTiFK American Supplement, Nos. 998, 
1004, 1007, lOr^, 1014, 1015, 1016, 102!£. 
lO-t.'S, 103S, 1057. 1064, 1071, 107'i, 1 0S2, 
1083, 1084. IOS.%, 1086. Il04, 1124, II :li£. 
1 1 49 and 1 1 50. Price 10 cents each, by mall, from 
this office, and all newsdealers. 



PRINT 

YOUR 

OWN 

CARDS, etc. 

1; D D C C C Circular or bmall Newspaper Presa 
9^ rnCOO Sllg, Typesetting easy. Money 
maker or saver. Send stamp for catalOKue. presses, typQ. 
paper, etc. THE PRESS CO., Meriden. Conn. 




You 
spend thoasands 
00 coal bills — but how aiucfa 
to save the steam ? Want to know 
more about It ?— Ask for our book, 
let "H " on the HEINTZ STEAM TRAP- 
WILLIAM S. HAINES CO., 
136 South Fourth St., Philadelphia, Pi. 



Foreign Trade piarRs 

FOR 

Hmerican merchants. 



It is not generally understood amongst merchants 
that in many foreign countries the first registrant of a 
Trade Mark becomes the leaal owner of said Mark, even 
though be may not be the bona fide proprietor. Many 
A merican goods are copied by foreign competitors, 
who put inferior goods on the market and sell them 
under the American Trade Marks. If these imitators 
have secured registration for said Trade Mark, they 
become, in many foreign countries, the legal owners 
of the Mark, and it will not be possible for the real 
owners afterwards to procure protection for their 
Trade Marks. Great hardship often arises in this 
manner. The only way to prevent such a course is 
for the American merchant to register his Trade 
Marks in the countries with which he has commercial 
relations. 

For full information concerning Foreign Trade Mark 
Registration, address 

munn &. CO. 

PATENT SOLICITORS, 

Or 361 Broadway, 

625 F Street New York. 

Washington, D. C. 



© 1 899 SCIENTIFIC AMERICAN, INC. 
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CAN I BECOME AN 

ELECTRICIAN? 

Yea. you can. We teach ELECTRICAI- 

ENCiilNEKKINO alyour borne by mail 

ct a cost within tlie reach of anj'one. No 

matter where you live.il you can reau and 

write, we guarantee to teach you thorough- 

J». Our Institute is endorsed by Thomas 

A* EflisoD, and other prominent men of 

the counir^. We teach also Meclianical 

FiDgi neerinsT, inecbaiiical Itrawiny, 

Teleeraphy, Telephony, X- 

KayH* Electro-TherHueutirN, 

EleL'tro-Cbemistry, Electric 

MiDiDgt etc.. by mail. 

I^' U^rite .for our free illustrated 
book (120 pages). State suttject you 
wish to studu. 

THE ELECTRICAL 
ENCINEER INSTITUTE, 

Dept. A. 120-122 Liberty St., New York. 




CIVIL SERVICE EXAMINATIONS, 

8TATE OF NEW YORK. 

Open competitive examinations will be lield Novem- 
ber 4, 189H, in various cities throupliouu the State for 
positions mentioned below. 

Intending competitors must file applications in the 
office of the Commission on or before October 30th. 

Applicants mu:4t be at least 21 years of age and reBi«' 
dents and citizens of New York State- 

Examiner. State Civil Service Commission, rectuiringa 
knowledge of steam, electrical and mechanical engin 
eerins : salary, $1,200 to *l. 400 per annum. 

Foreman of Furniture Finishing, Auburn and Sing 
Sing Prisons ; salary, $2.50 per day. 

Mastet of Handicraft, State School for the Blind, 
Batavia; salary, $60 per month and maintenance. 

For application blank and detailed circular, address 
State Civil Service Comraiaaion, Albany, N. Y. 




This t^'ft'B Wind, Steam, or Horse Power 
Weofferflie IVEIi^'^l';U 2>^ actual tiorse power 

GAS ENGINE 

for $150. IcBs 10 per cent discount for cnah. Dnill 
on interchangeable plan Built ot beel material 
Made *n lota of Hiii therefore we cun make the pric«. 
Boxed tor shipment, weieht ymi lbs. Made tor Gaf 
OT Gasoltne Also Horizontal ErigineB, 4 »o 30 b p 

WEBSTER MFG. CO., 
1074 West 15th St.. Chicaeo. 

EaBtem B:«nch- 38-D Dey Streei. New York City 

Southern Agents- Boland A Gschwind Co , Ltd., 

So Peter anri f.nfayette St»., New Orleans, La 



TAKE AN OLDS 

fias or Gasoline Engine, put it 
on vour work and it 
it doesnot fulfill our 
claim s and satisfy 
you that there Is no 
betterenglne on the 
market, send it back 
without expense to 
you. Our electric ft 
tube igniters are un- 
surpassed Our self 
contained engines are most convenient. F^ee illus. caia. 
Olds Gasoline Engine works, box 418, Lansing. Mich. 

'* WOLVERINE" 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The " Wolverine "is the only revers- 
ible marine gas engine on the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely ?afe Manufactured by 

WOLVERINE MOTOR WORKS. 

12 Huron St., Grand Rapids. Mich 





THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawings of various forms of 
Lbe electrical beaters, Including electric soldering iron, 
electric pad for the sick, etc. 6 iMustrations. Scien- 
tific American Supplemknt 1112. Price 10 cents. 
For sale by M unn & Co. and all newsdealers. 



GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
I'oal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to 40 H P.. actual. 
Tfae SpriDfffield 

Gas Ensine Co. 
21 W. Washington St 

SpriDsfield, O, 




THE RIVETT SLOTTER 

as an attach- /. ment to our 8-inch Precision 
Latbe is exceedingly useful in 
3 where it is necessary to put a 
key-seat in as small a hole as 
a cutter may be made to stand 
j thework. From 40 seconds to 
2 minutes suffices to put a key- 
seat in a hole H in. diameter 
and H in. long-it dependson 
the metal. Tnis is acknowl- 
edged to be a most valuable tool, indis- 
pensable in all up-to-date shops throughout the country. 
FANEUIL WATCH TOOL CO., Brighton. Boston. Mass. 




A COMPLETE 





By Prof. T O'CONOR SLOANC 

AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 

For the Student, the Amateur, the Workshop, the Electri- 
cal Engineer, Schools and Colleges. 

Comprising Ave books, as follows - 

Arithmetic of Electricity, 138 pages. - - $1.00 
Electric Toy Making, 140 pages, - - 1.00 

How to Become a Successful Electrician. 189 pp. 1 .00 
Standard Electrical Dictionary, 682 pages. - 3.00 
Electricity Simplified. 158 pages, - 1.00 

l^r The above five 
books by Prof. Sloane 
may be purchased sin - 
gly at the published 
prices, or the set com- 
plete, put up in a neat 
loldingbox. will be fur- 
nished to readers of 

the SCIFNTIFIC AMER- 
ICAN at the special re- 
ducer) price of Five 
Dollars. . You save $2 
by ordering the com- 
plete set. Five toI- 
umea, 1*300 pages, 
and ovei' 450 illiis- 
tratioDS. iW Send 
for full table of con- 
tents of each of the 
above books, also for 
nur complete book cat- 
alogue of 116 pages, 
containing references to works of a scientific and tech- 
nical character, free to any address. 

MUNN & CO., Publishers, 

361 BROADWAY, NEW YORK. 




Motive power, method of and apparatus forgen- 

erating, (j. M. Westraan 634.155 

Music leaf tu rner, H. R S warts 6;H.2T9 

Nest, hen's, K. H]. Zearfoss . . . ti:u,O.M 

Nul lock washer. ,/. (i. Waggoner *i;i4,(t4H 

Nut locking washer. J. Walsh. Jr (;;{4.;-;82 

Nut setting machine, , I. C Poe ti;{4.0'27 

Oil burner, JR. Duncan )}34.2H8 

Ores, eleciromagiieiic apparatus lor separating. 

hi Kreuaer... 6:i4,.iVi 

Pad. See Hoof pad. 

Pail hook or corner iron, A. H. Gardner 634,290 

Pan. See Prospecior'a pan. 

Paper bag machine. H. Bilgram 634,105 

Paper bag machine, E. E, Claussen . ir34.(Wl 

Paper bay macliine, H. M. Uhlmann ., CuMjlY.n 

Paper box, K. Knobelocb fi34.41.T 

Paper making machine. Barrett & Home )»;t4,22.s 

Paper making machines, apparatus for drynig 

wetteltsof, li. Neidhardt . f'34.;«l7 

Paper perforator, W. S. Mendenbail (l"H.;i(14 

Pen. fountain, I). C. Demarest 6;U,:198 

Pen. fountain, O. R. Mitchell (VW.Oi:! 

Pen, fountain, K. Reis ert ♦>.'i4.02i* 

Perforating machine feeder. C S. Perkins ti;{4,24r. 

Phonographs, etc., diaphragm plate for, W. W 

Cridge (i:i4.;i'2)l 

Phoiioy:raphs, multiple mandrel attaclinient for. 

A. B. J{obinsoii 6;i4,02r) 

Photoaraphic plates, simulta leotisly developing 

and fixing. P. Hanneke RM,m 

Piano. H. Zieglei- fi.'M.282 

Piano string winding machine, Moniehan& Krain- 

ard - 634.266 

Picture exhibitor. G. & J. Maddox 684.146 

Picture frame hanger, Thompson & Allen 6.34. 190 

Pie or cake cutter, J. L. Cans 634.330 

Pin. See Clothes pin. 
Pipe. See Conduit pipe. 

Pipe coupling, W. .1. Henning 634,344 

Pipe coupline, H. O. Kelsey 634.0fiT 

Pipe joint drain or sewer, J. B. Hamilton 634,136 

Pipes, box tiange coupling for sheet metal. E. V. 

Schenck 634,27.^) 

Pipes, traps, etc.. clean-out fitting for drain. F. 

Tudor 6.34. 2.iO 

Pitman. Diehl & MuUer 634.20.S 

Planing, millinp. or drilling, work holder for,.]. 

F. Wilson ra4.22.'i 

Plow attachment. D. V. T. Hnhhard 634.0S6 

Plow, gang or cultivator, J. T, Lvicas 634.;^68 

Plow vine cutting aitachment, <i. H. Nungezer.. (i.'U.3H6 

Pneumatic hand drill, C.T. Smith 6:i4.071 

Power transmitter, variable. L. M. Dieterich-. ,. 6.34..32'« 

Power transmitting mechanism, U. S I-awson 634.174 

Preserve jar and stopper. L. S. Hoyt K34.240 

Prickly pear or cactus burner. J. S. Ellison 634,130 

Printed matter, cutting apparatus for sheets con- 
taining E. A. Heiikle 634.342 

Printer's furniture, A. Paterson fi34,02i 

Printer's overlay and making same. Bierstadt & 

De Vinne 634,2.V.t 

Printing in several colors, machinery for, E. 

Lambert 634.144. 6.S4.14.'i 

E'rintinL' machine perforator, web, R. C. Annand 63i.2.i.S 

Printing press. ,1. A. Svenason 634.311 

Propeller, screw. T- Pounds 6;U.3tJR 

Propulsion, means for marine. J, A. Secor 634.217 

Prospector's pan. W. H. Moore 634.120 

Pulley, clutch. T. .1 O'Brien 634.;W7 

Pulley, divided. W. A. Clark f)34.260 

Pulley rims, die for forming sheet metal, E. G 

Budd 634.2P4 

Pulp engine. S. S. Stevens 634,038, («4.039 

Pulverizer. R. Yates 634.254 

Pumping lack gearing, W. C. Woodward 6.34,194 

Punehinc register, C. Berst 63.3.982 

Rack. See Clothes rack. Milk rack. 

Radiator, wrought metal. F. A. Wilmot. . . .634.317. 634.318 

Railway signal, W. S. Boult 6.34.:>Sfi 

Railway signal, J. Sargent 6.34.187 

Railway signal, electric, T. H. Patenall 6.34.033 

Railwav sleeper and chair, combined. H. E, 

Rooke.. 6.34.0;K 

Railway switch, J. E. Peter 634.309 

Rake. J. Steers 634,310 

Recorder. See Time recorder. 

Reflector, incandescent lamp, W. Goodchild 634,29,'i 

Register. See Punching register. 

Retort for carbonizmg wood. W. H, Bowers 6.34.161 

Return feed device. A. Conkling, a33.9fifi 

Konsting and oxidizing furnace. A. Ropp 634.247 

Roofing, J. Bloeher 633.984 

Rotary cutter. G. n.<!illette 634.210. 6.34.211 

Rotary engine. P. Kahellek 634,002 

Running board, vehicle. J. B Thacher 6;^4,.378 

Saccharine solutions, apparatus for treating. H 

P. Dyer 6.34.23;^ 

Sack holder. F. H, Gilbert 6.34.334 

Saddle support, adjustable. C. S. Smith. 6.34.096 

Sash lift and lock. 1>. Gardner 6.34.332 

Sash lock, A. P. Heidt -. »;34.213 

Sash lock. J. L. Oeflnger 634.020 

Sash, swinging window, Weingaertner & Shu- 
mate &34,384 

Sash temporary support, window, T. O'Shea. . . . 634,.308 

Saw guide. K J. Drake fi;^,4.206 

Sawtooth swaping machine. Butts & Dumbeck.. 634,164 

Scale, platform. M. H, Winslow 634.420 

Scale, portable weighing. W. 8. Bracktle 634.162 

Seal lock. J. H. Harvey 634.411 

Seals, machine for reopening bottle. T.J. Hen- 
derson 634,412 

Seat, J. James fi,34.3,S2 

Seat post clamp, W. H. Fauber 634,0r)S 

Seed drill and horse hoe, T. E. Martin a;i4.1V8 

Sewage, process of and apparatus for treating. 

D. Cameron etal ..634.423 

Sewage treating apparatus, D. Cameron et al, 

KUA27, to 634,428 
Sewing machine, buttonhole. J. Gutmann et al. 

634.134, 634,135 

Sewing machine, hemstitch. C. H. Foster 634,208 

Shade bracket, adjustable window, D. M. Miller.. 634.179 
Shafts, mechanism for operating intermittingly ! 

rotating. H. W. Porter 6,34,nr.8 , 

Sheep hook, P. I. Moule 634.364 

Sheet metal packige. R. C. Russell 634,03.i 

She! f bracket and support therefor, W. H. New- 
lee ft34.n91 

Shells. bufTer for high explosive, T. ll, R. Ashtnn 634,101 
Ships' hulls, apparatus for cleaning. W. P. Free- [ 

man 634,328 

Ships' hulls, diver's stage for cleaning, W. P. ; 

Freeman •. 634.329 , 

Shirt bosom adjuster. A. D. Murrav 6:U.;il7 ■ 

Sifter, rotary ash. A. Haenichen fi.34.2fi3 

Sign. C. C. Whelan 634,316 

Signal. See Railwav sisniil. 

Siunal board, train order, W. N'chols 634.268 

Signal svstem, aanger, W. Mayes fi.34.118 

Skein holder. G Fishback 634,235 

Skins, preserving and tawing, U. de Gunzburg..., 6.34.3;i7 

Skirt and belt supporter. A. M. Tully 634.380 

Skirt hook. R.J. Fisher 6.34.ia5 

Skirt supporter. G.L. Blackman 634.196 

Sled, E. Morgan 6.34.267 

Slide, sheet metal. J. F, Molloy 634.014 

Snow or ice into water, device for converting. R. 

S. Palmer 634,021 

Snow plow and dumping cart, combined, M. J. F. 

Scanlan (>^4.274 

Sole, H. Marlow 6.34.3f>l 

Spike. S. W. Hjggins fi;i4.413 

Spool holder, M. C Hromas 634.000 

Spring for carriage cushions, beds. etc.. Teeter & 

Sly 634,313 

Stamp, hand, L. K. Scotford fi34 371 

Stamp mill. Pratt & ha Grave 634,417 

Starching machine. W. He'sa. Jr 634,346 

Steam boiler, I). P. Jones eiU.^.fl 

Steam generator. G. W. Shields 634.277 

Stem making machine, combustible. Bidwoll & 

Curtis 6.34,l!).i 

Stool and foot re.st, store. .J . W. Smith 6.34..373 

Stoves, etc., grate for cooking. J. E. Keyt 634.414 

Street sweeper. G. W. Braky 634.283 

Stringed instrument, J. Brandt 634,10;* 

Stringed instruments, automatic fingering device 

for, Scott & Brown 634.124 

Swimming apparatus. F. H. B. Babbe.. .; 634,128 

Swing gate. J. H. Hannay 634..3.3S 

Swinging chair. H. J. Bitter 6.31.0:W 

Switch. See Electric switch. Railway switch. 

Switch. Braley & Custer 634,4.37 

Syringe, A. T.. Henry 634,108 

Table. See Extension table. 

Tag, changeable address, A. W. Askew 634,159 

Tagging plug tobacco, machinefor, J. V. Bohan- 

nan 6:14.321 

Thill coupling, H. A. Luttgens 634,116 

Threaded articles, apparatus for manufacturing, 

F. T.Giles 634,209 

Threshing and separating machine, grain. G. B. 

Sellers" 6.34.148 

Ticket case. L. W.T. I-odge 634,244 

Tie. See Cattle tie. 

Tile decoratiiigapparatus. T. Holt 634.171 

Tile, iliuminatina. P. Briganti 634.0.>4 

Time alarm. Mattes &:Norton 6:u.fll2 

Time recorder, workman's, C. Korfhage ().34,24l 

Tire repairing tool, bicycle, II. C. Wingate 6.34,193 

Tire, vehicle. J. D Prescott fiU.om 

Tool, compound, W.N.Greer t;:i4.3.3fi 

Toy flying machine or kite, C. Zimmerman 6.34,386 

Trap. See Hog trap. 

(Gontinued on pane 95SH 




. "R Little I^ight 

on the watch subject is found in our new bookleti 
which all are invited to send for— free of cost. 

Elgin Ruby Jeweled 
Watches 



cnme in^arioussizes, grades and prices, to suitevery 
pocket. Recoenized universally as 
Xhe 'W^orld's Standard. 
Sold by jewelers everywhere. An Elgin watch always has 
the word **£lKln** engraved on the works— fully guar- 
anteed. 

Elgin National Watch Co., Elgin, 111. 



Roper's New Engineer's Handy-Book 

tor STEAM ENGINEERS and ELECTRICIANS 

Thoroughly revised, rewritten and much enlarged by 
Edwin K. Keller, M.E., and ' lavton W. Pike, B.s., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent imnrovements in 
the Steam Rngine and giving full instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT 
Nearly 900 pages, ^2h illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licensed as 
an engineer. 

Full leather, gilt edges, pocketbook style. S3. 50. 
DAVID lUcKAY, Publisber, 
Send for Circular. 1022 Market St., Philadelphia, Pa. 




6.95 
1.00 
895 
6.9& 
2.00 
l.&O 

.40 
8.05 
I.OC> 
2.60 

.25 
2.?5 



Telepfaone, complete. 
Electric Door Bells^ . . 
Electric Carriage Light, 
Battery Fan Motor, . , 
Electric Hand Lanterns, 
Pocket Flash Li^btG, . 
Miniatore ElectncLamps, 
S8 Medical Batteries, . . 
GenuineKlectric Belts, . 
}12Belt with Suspensory, 
Genaine Klectriclnioles, 

Telegraph Outfits, , . . 

Battery Motors from %l to 12.U0 
Battery Table Lamps, . 8.00 
Necktie Lights, 7S eta. to 8.00 
t6 Bicycle Electric Lights. 2.75 
Electric Cap Lights, . . 1.76 
Electric Railway, . . . 2.95 
Battery Student Lamp, . 4.00 
Dry Batteries, perdozen, 2.25 
All Electrical Books at low 

R rices. 
■lloaEvcrytblBg 
eiMlrlMl. 

OHIO ELECTRIC WORKS 

CLEVELAND. O. 

BeadQaarter* for Electrio Nov- 
elties aad Bnppliea. 

AKenta wanted. Bend (or New 
Catalosne jast ont. 
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DON'T SEW ON BUTTONS! 

Baclielor's Buttons made 
witn IniproTed Wash- 
biirne Patent Fasteners 

slip on in a jiffy Press a lit- 
tle lever- theyhold likegrim 
death, but don't injure the 
fa b r I c . Instantly released 
when desired. By mail, 10c, 
each. Illiis. catalogue show- 
ing collar buttons and other 
useful novelties made with 
these fasteners, free on request 
American Ring Co., Box P. Waterburr. 





ELECTRIC POCKET SEARCH LIGHT! 

^ Over 50,000 now i n use, 
U. S. Army and Navy, Nn » i 
iler,'noclieinicK]s to spill. 
no danger even among 
explosives. Foi Hasb or ^id 
continuous liehl. Aihild '^k 
ran oner.sic if. ITartical, -^W 
u.setiil, ff()n<imical. 

Price lomjiJete, b> mail. $8.80. E^" Particulars Frte. 
JAMEK 9. BARKO^ & CO., Cenetal Electrical Supplit^ 
24-80 Hiidi^on Street, Dept. S. NEW YORK. 




Farmer who is interested in Ag, 
ricultural Pursuits forProfit and 
Progress should subscribe for 



The 

VQT'iQar'AGRl- 

IT WILL AID ANY ^ III 
GOOD FARMEi; Vi^ L/ L " 
AND MAKE HIM ^Tl | ^ A I 

MONEY. I UKAL 

EPITOMIST. 

It is for the busy,practical.work[ng farmer; of America. 
It is their paper andclalms their support. 

AIIR I ITFRARY All! Istosupplyapaperforthe 

VUn LIICnMnl Mini farmerscontaininfcin con- 
densed and readable form, the most timely and valua- 
ble essays, suggestions and records of experience 
which appear in the world of ai^ricultural literature; 
besides giving, editorially, sound, practical, timely adr 
vice on all subjects pertaining to their business. 

Regular subscription price 60 cents*. 35 cents when 
paid in advance. Circulation 200,000 copies monthly 
penetrating every State and Territory In the U. R. and 
"Canada. SamplecopyPREE. Agents wanted. Write. 
AGRICULTURAL EPITOMIST- INDIANAPOLIS. INDIANA. 




Buffing and Polishing Wheels 

for manufacturers o> Hardware. Bicycles, Brass. Stoves. 
Silverware. Jewelers and Plating Trades and otiiers, 

DIVINE BROS. CO., 92 Oneida St., Utlca,N.Y. 




ENDURING PAINT 



There are reasons innumerable why, in any kind of 
paint work, preference should be Riven to 

DIXON'S 

SILICA-GRAPHITE 

PAINT 

It is equally good for metal or wood. 

It lasts four times as long as other paints. 

It covers more than twice as much surface. 

It is easierto apply than other paints. 

It has no bad odor and won't taint water 

It r^ontains nothing poisonous and causes no cramps 
or colic in workmen. 

It never fades, but will last ten, fifteen and even twen- 
ty years. 

It IS the most durable economical and handsome 
paint on the market. 

For Color Cards and Circulars, write 

JOSEPH DIXON CRUCIBLE CO.. Jersey City. N- J. 




?Su USE GRINDSTONES ? 

Lf so, we can suppty you. All sizee 
irinnnipfi and ii miikmi iiifil. always 
kept in stock. Remember," we make a 

specialtyof seleciinji stones for all spe- 
cial purposes. J^r" A.<ik for catalopue 

The CLEVELAND STONE CO. 

2d Floor. WMshlre. Cleveland, 0. 



JUST WHAT EVERY YOUNG ELECTRICIAN WANTS 

THE MODEL 

DYNAMO-MOTOR. 

Will Decompose 'Va- 
ter. Do Electro Plat- 
ing, Light Incandes- 
cent L am ps . Run 
Macliinery, etc. 

i^" Send 2c. stamp 
for illus. catalogue. 
Elbridge. N. Y., U.S. A. 




Elbrldge Electrical Mfg 



IntortaBt ScientiSc Piililicatio&s. 



Sewage Disposal Works. 

ByW.S.CBlMP. 8vo. Clotli $7.50 

Garment Dyeing and Cleaning, Handbool( of. 

By Geo. H. Hurst, F.C.S. IIIub. Crown 8vo. 
Cloth 1.J5 

Painters' Colors, Oils and Varnishes. 

By Geo. H. Hurst. Illus. 12mo. Cloth 3..50 

Gas {Manufacture, The Chemistry of. 

By W. I. A. BUTTERIIELD, M.A„ F.C.S. C2 
llluBtrationB. Crown 8vo. Cluth 3.50 

Gas, Oil and Air Engines. 

By BRYAN DoNKiN, JR., M.Inst.C.E New 
second edition. Larpe 8vo. Illus. Cloth.... 7.50 

The Heat Efdciency of Boilers. 

By Bryan donkin, Jr.. M.Inst.C.E. Pro- 
fusely illus. 8quare8vo. Cloth 8.00 

Manual of Dyeing. 

By Ed. KNECHT,Ph.D.. CHRISTOPHER RaW- 

son. F.I.C. and Rich. Lowenthal. Ph.D. 
With Illus. 3 vols. 8vo Cloth 15.00 

Bleaching and Calico Printing. 

ByGEO D DCERR. Illus. 8vo Cloth 4..50 

Mechanics and Engineering, Pocket Book of. 

By John W. Nystrom, C.E. 21st edition. Re 

vised by RoBT. Grimshaw. IGnio. I'ucks.. 3.50 

Sound— A Text Book. 

By J. H. PoYNTiNG and J. J. Thompson 

8vo. Cloth 3.00 

The Steam Engine. 

By W.D Marks. Interleaved. 12mo. Cloth 3.00 
For sale by all Booksellers : or by the Publishers, 

J. B. LIPPINOOTT CO., Philadelphia, Pa. 



Mayer Motors and Dynamos 

are perfect in design and economical in 

operation. U^" Send for Catalogue. 

M. M. Mayer Elec. Co. ..2367 2d Av., New York 
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heatengook: 

HOUSE HEATING FROM 



RAN6E 



THE KITCHEN FIRE BY HOT WATER. 

The "Heatencook '■ Rarge is a Combined Cooking StoTC and Hot 

Water Heater, It is unequaled as a cook stove. It bakes, roasts, etc., 
to perfection. The range is made in the most substantial manner andls 
finished in first-class style. It is not an ordinary range with an attach- 
ment, but is designed especially as a heater and cooking stove combined. 
It weighs 200(1 lbs. and is six feet high. An adjustablp fire-pot is provided 
for hummer or winter use. It is perfect in all respects, and is protected by 
several patents. Tbe house is beatedbT hot water. Radiatorsare 
placed in the different rooms and connected to the " Heatencook " by flow 



and return pipes. In summer time the radiators remain full of water, the 
circulation or water being stopped by Plosing valves attaclied to each 
radiator, the radiators remaining cold. The ^'Heatencook" system wiU 



heat an entire house of moderate size -only one Are in the house. Plenty 
of hot water for bath and kitchen sink. Very economical in fuel. The 
*' Heatencook " has been in use for five years. About 1000 ranges are now 
Iving the greatest satisfaction in many most delightful homes. It is Just 
what you want. Send for catalogue and get all particulars. Address 

BROOAlElilii SCHAIIDT & CO., lilmited. Box 135, VORli> PA, 



© 1 899 SCIENTIFIC AMERICAN, INC. 



OcTOBfiR 14, 1899. 
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Founded by Mathew Carev^ 1785. 
HENRY CAREY BAIRD & CO. 

INDUSTRIAL PUeLISHTRS. BOOKSELLERS & IMPORTERS 

810 Walnut St., Philadelptiia, Pa.. U. S. A. 

tW~ Our New and Kevised Cat(Uogite of Practical and 
Scientiiic Books. 92 page^.rfvo.. complete to Oct. 1, lS9i), 
aud our other Catalogues and Circulars, the whole 
covering every branch of Science applied to the Arts, 
sent free and free at p sta'^e t- any one in any part -i 
the w rid who will furnish. his address. 




to theoffice;from A smallsalary to a 
pood one, is bat a step if you go the 
right way about it. Onrsystem makes 
it easy for yoa to 

CHANGE YOUR WORK 

without Jo83 oy present salary. We pnarantee to 
give you an education by mail in Steam* Elec- 
trical, Mechanical or Civil En^ineerine ; Mechan- 
ical and Architectural Drawing: Bookkeeping; 
Shorthand, and English Branches. 
^7«000 Rtiidents and graduates.iii m u y r 
Writo and Ptate what profession you 1.^ ' \ 
wish to enter. 

The Intf^matloBBl Cormpondenee Srhoois^ 
Box 94S. Scranton, Pa. 




ARMSTRONG'S No. THREADING MACHINE 

Can be attached to bench or post. 
Designed for tbreadinfr the 
smaller sizes of pipe. Iron or 
brass, also bolts. Has two speeds, 
one tor pipe H to 1 inch ; the 
other for pipe 1^ to 2 inches, 
inclusive. Uses the regular 
Armstrong ad.iustabl? dies. Oth- 
er attractive features. Send for 
Sarticulars. Tbe ArmBtronff 
Its, Co., 139 Centre Street. 
New York Bridgeport. Conn. 





American-Hun nings" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over -200,000 of 
our telephones in successful operation. 
Used by War and Aavy Departments. In 
ordering state Iraigth of line, whether 
single line or metallic circuit and number of 
telephones to he used on one line. J^Send 
for catalogue "S. A.'" 
AMERICAN ELECTRIC TELEPHONE CO.. 
173 South Canal St.. Ctiicago, III. 

Buy Telephones 

THAT ARE GOOD-NOT "CHEAP THINGS." 

The diflference in cost is little. We guarantee 

our apparatus and guarantee our customers 

agalnsthjss by patent suits. Our guaran 

tee and instruments are both ffood* 

WESTERN TELEPHONE CONSTRUCTION CO 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
excluHvety in the United States. 




JUST PUBLISHED. 

Mechanical Movements 

POWERS, DEVICES AND APPLIANCES. 

By GARDNER D HISCOX. M. E. 

Author of ''Gas, Gasoline and Oil Engines." 

Large 8vo. 402 Pages. 1649 Illustrations, 
with Descriptive Text. PRICE, $3.00. 

A dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, with 1B49 illustrations and explan- 
atory text. Tais ii* a new work on lilustiated mechanics, 
mechanical movements, devices, and a pp liances, cover- 
ing nearly the whole range of the practi cal and inven- 
tive field, for the use of Mechanics. Inventors. Engineers, 
Draughtsmen, and all others interested in any way in 
meohaiiies. 

-8ECTI0NS.- 

1. Mecbanical Powers.- Weights. Revolution of 

b^orcea. Pressures, Levers. Pulleys, Tackle, etc. 

2. Transmission 01 Power. Kopes, Beits, Fric- 

tion Gear. Spur. Bevel, and Screw Gear, etc. 

3. Measurement of Power. -Speed. Pressure, 

Weight, Numbers Quantities, and Appliances. 

4. Steam Power— Boilers and Adjuncts.— 

Rnj^ines, Valves and ValveGear. Parallel Motion 
(iear, Governors and Enpine Devices. Rotary 
Enffines, Oscillating RuRines. 

*S. Steam Appliances. Injectors, Steam Pumps, 
Condensers, Separators, Traps and Valves. 

6. Motive Power— Gas and Gasoline Engines. 
— ValveGear and Appliances. Connectinp Rods 
amJ Heads. 

>. Hydraulic Power and Devices. Water 
Wheels, Turbines, Governors. Impact Wheels, 
Pumps. Rotary Pumps, Siphons, Water Lifts, 
Electors, Water Rams. Meters. Indicators, Pres- 
sure Regulators, Valves, Pipe Joints. Philters, etc. 

H: Air Power Appliances. -Wind Mills, Bel- 
lows, Blowers. Air Compressors, Compressed Air 
ToolSj Motors, Air Water Lifts, Blow Pipe8,etc. 

9. Eleclrie Power and Construction. -Genera- 
tors, Motors, Wiring, Controlling and Measur- 
ing, Lighting, Electric Furnaces. Fans. Search 
Light and Electric Appliances. 

10. Navifcation and Roads. Vessels. Sails, Rope 

Kpots. Paddle Wheels, Propellers, Road Scraper 
and Roller, Vehicles, Motor Carriages. Tricycies, 
Bicycles, and Motor Adjuncts. 

11. Gearins.— Racks and Pinions, Spirnl, Elliptical, 

and Worm Gear, Differential and Stop Motion 
Gear, Rpicyclical and Planetary Trains. "Fergu- 
son's" Paradox. 

12. Motion and Devices Controlling Motion. 

—Ratchets and Pawls, Cams, Cranks. Intermit- 
tent and Stop Motions, Wipers. Volute Cams. 
Variable Cranks, Universal Shaft Couplings, 
Gyroscope, etc. 

13. HoroloKical. — Clock and Watch Movements 

and Devices. 

14* Mining. — Quarrying, Ventilation. Hoisting, 
Ciinveying, Pulverizing, Separating. Roasting. 
Excavating, and DredjGnn>r. 

IS* Mill and Factory A|»pllaiice8.—Hangers,Shaft 
Bearings, Ball Bearings, Steps, Couplings, Uni- 
versal and Flexible Couplings, Clutches, Speed 
Gears, Shop Tools. Screw Threads. Hoists, 
Machines, Textile Appliances, etc. 

!I6. Construction and Devices.- Mixir.g, Testing, 
Stump and Pile Pulling, Tackle Hooks, Pile 
Driving, Dumping '"ars. Stone Grips, Derricks, 
Conveyor, Timber Splicing, Roof and Bridge 
Trusses, Suspension Bridges. 

17. Draughting Devices. ■ Parallel Rules, Curve 

Delineators, Trammels, Ellipsographs. Panto- 
graphs, etc- 

18. Miscellaneous Devices. — Animal Power, 

Sheep Shears, Movements and Devices. Eleva- 
tors, Cranes. Sewing, Typewriting, and Printinff 
Machines, Railway Devices. Trucks, Brakes, 
Turntables. Locomotives, Gas. Gas Furnaces, 
Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arms, ere. 

*** Copies prepaid to any address on receipt of price. 

t^ Send for Descriptive Circular. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 BROADWAY, NEW YORK. 



PERFORATED METAL5-' 



HARRINGTON ^ KING •'^^Lf.T.L'?; Chicago: 



Tricycle, S. Vauehn Wi.V.B 

Tubes, mould for blanks tor makiiie conical 

metal, E. Bock KU.VO 

Tuning hammer. C. K. Mueller H.'i4,0lfi 

'I'unnel. submarine, ('. H. Buckelew t);i4,;;2:i 

Turbine, steam, J, C. Henderson ti.14.I7ll 

'I'urnbuckle, K. H. Davis (i34.4:i] 

Twisting machinery. J. Kra.ser et al ti.'-t4.4Ut 

Type containing channel, Johnson & Ia)w ti^4.2^4 

Typewriter. C K. Peterson tilM.JS'i 

Typewriting machine, 1* S. Burridge (J.'i4.285 

I'ype writing machine. H Turner ()34.4;ti 

Umbrella. W. G. McGee , Ii.i4.(ll8 

Valve for basins or baths, waste, li. M. Hooper, .. t);->4.:i47 
Valve for steam cylinders, automatic driiin.T. 

D. Smith B:f4.1S,S 

Valve mechaiiistm, G. R. Wiiislow (;;i4.26;» 

Valve, reducing. G. K. Hughson *>:i4.001 

Vault, burial. H. Root tH4.l2;l 

Vegetable cutter. W. C. Freeman (E14.2S'.I 

Vehicle clutch, motor. W. R. Gibbs.. (tl4.2M 

Vehicle, self-propelling. K. H. Plass KM.dtn 

Vehicle step. K. H. & I. B. Wolfe iM.Mi 

Velocipede. J. M. H. Venour fiSl.lMS 

Velocipede crank stiaft. F. C. Atherton 0.S4.2.J1! 

Ventilating appliance..). Leather li.S4..'f(ll 

Ventilator. C. h'. Nickerson (i.f4.21.'/ 

Vise. Parker & Poynor 6.14.(122 

Wagon body lifter, O. H. Drinkwater (i.'!4.4ll4 

Wagon brake. R. A. Dilts t;34.4n(l 

Wagon, push. '1'. Hill VXl'.m 

Wagon top box fastener. R. M. Gerdea ti;14.2til 

Washer. See Nut lock washer. 

Water heater. M. E, Herbert. J r fi;)4..S45 

Watertube boiler. J. M. Maxwell Ii34..'»;i 

Watertube boiler, A. 8. Vogt (»i4.046 

Waterworks system, P. J. Moran (i:i4 016 

Weaving pile fabrics, apparatus for, R. N. W. 

Smith 6.T4.aS" 

Weeder, hand,8. Fuller 6,14,4IB 

Weigher, automatic, H'. C. Stuckel (S4.S7.'i 

Well drilling tool coupling. Kuebii & Woblfahrt. ():i4.ll4 

Well point, drive. W. A. Swaby ll'U ,312 

Wheel. See Car wheel. Wind wheel. 

Wind motor. J. R. Emery t>,S4.082 

Wind wheel. .1. B. liirard fi.'i4.1HS 

Window. M. W. Neuens IB4.0W 

Wire stretcher. Flick & Franklin ti.i4,2*,) 

Wrapping machine. G. L. Gay (!34.:133 

Wrench. R. L. Levin 8,S4.17.'i 

Wrench. W. H. Robinson B34 216 



DESIGNS. 

Badge, campaign, F. M. Maban 31.573 

Bell, A. A. Bevin 31,.t84 

Bicycle saddle frame or base. H. M. Rosenblatt,.. 31.,'j9S 

Box, L. Auerbach 3I..5S') 

Box for garters, packing. E Gutmann. : 3I..'>8ii 

Broom holder, G. D. Fox m.bm 

Caster frame, ball. J . Loos 31..^97 

Cock body, double bath. A. S. Hills ,S1.«)0 

Drum, heating. O. B, Wait 31.W1 

Fence. J. H. Srofe 31.(i02 

Fork, dessert, Phillips & Stay man 31,57.t 

Game board, Ripley & Thayer ^l.f)12 

Garment, bifurcated nether. J. A. Scriven.. ,31.615. 31.616 

Garment fastener member, P. Luttman 31.577 

Harness support. D. D. Torpey 31..59;i 

Hinge, door hanger, J. C. Gabel, Jr 31,b'.i2 

Hook. E, Dederick 31.578 

Kettle, fruit, N, Cossman 31,689 

Ijock case, O. P. Arnold 31. .58.1 

Metallic post, 8. H. Terry 31.600. 31.601 

Milk separator. H. A. Wilhelm m.b'M) 

Necktie fastener. E. V. White ,Sl..i7« 

Pencil barrels, etc., tubing for, E. Todd, Jr 31,.57!) 

Photograph holder or easel. P. C. Hill 31.580 

Photographic miit or mount. J. P. Odgers 31,581 

Plow handle, J. W. Brown 31,5flfi 

Puzzle board, G. Schultze 31.613 

Range, Walkers Shaw 31.607.31,608 

Reflector, lantern, F. Rhind 31.587, 31,588 

Scale beam, L. P. Halladay 31,603 

Scales, indicator lever for letter, W. Eschemanii. 31,582 
Sewing machine base plate extension. F. G, Hog 

land 31,594 

Spoons, forks, etc handle for, H. L. Wallace 31.574 

Stove, Kennedy & King 31.6a5 

Stove frame, gas, F. P. Gillespie 31,604 

Stove or range, Kennedy & King 31,606 

Tile, P. F. Lenhart 31.610 

I'rimming cord, ornamental. C. J. Ulmann 31.614 

Washstand, cabinet, E. CohendOs 31,611 

Wrench and bracemember, H. L. Wallace 31.593 



TRADE MARKS. 

Antiseptic, internal, Farbenfabriken of Elberfeld 

Company 3.S.52I 

Beer, layer. Souther Brewine Company Sli.au 

Blood puriher. Rex Pharmacal Company ;i:t..Ms 

Bread, India Food Company H^i.i.hi 

Brushes, certain named. Palmetto Fiber Com- 
pany 33,5'i2 

Cenient. J. M. Carrere S3.52f> 

Dry goods, certain named, T. G. Hill & Company,. 33,52'.) 
Edee tools, certain named. North Wayne Tool 

Company 33.52t; 

Electrical apparatus. Electro - Neurotone Com- 
pany . 3;J.524 

Electrical poods and appliances, certain named. 

Electrical Aupliance Company 33.523 

Filmed dressing, powders, and plasters, J. 

Wheeler 33.515 

Flour and certain named cereal food products. 

Sleepy Eye Milling Company 33,511,33.512 

Foods and relishes, certain named, Columbia Pre- 
serving Company 33.513 

Lamp appliances, certain named. "Era" Incan- 
descent Oil Lamp Company :^3,525 

Liniments, powders, and pills, J. Downing 33.514 

Medicine for certain named diseases, herbal, W. 

Webber 33 51(i 

Metals, certain named, 1 .Shonberg 3;i.52V 

Musical instruments, wire strings tor, Felten & 

Guilleaunie 33,506 

Paper and envelops, note. Ph. Hake Manufactur- 
ing Company 33.50:^ 

Photographic developers, Chemische Fabrik auf 

Actien (vorm. E. Schering) 33.504 

Remedies for certain named diseases, Hance 

Brothers & White 33,517 

Remedies in tablet and pill form for certain 

named diseases, K. U. Kahle 33.520 

Remedy, dyspepsia. J. G. Vetter & Coftipany 33.519 

Tobacco, cigars, and cigarettes, smoking and 

chewing. G. H. McCami & Company 33,509 

Tobacco, flue cut chewing. HoflTman & Company.. 3:^,508 
Violin strings, George Borgfeldt & Company 33.505 



LABELS. 

' Abbey's Effervescent Salt." for a medicine. Ab- 
bey Effervescent Salt Company 7,145 to 7,150 

■ Arion," for canned goods. Badger Canning Com- 
pany 7.156 

' Berg's High Grade Bread." for bread, C. T. 

Berg 7,153 

' Crane's Best Flavoring Extracts," for flavoring 

extracts. Crane Extract <:ompany 7.1.54 

' EclipseHog and Poultry Cholera Preventative," 
for a medicine, H. H. Beers & Company 7.152 

' La France." for peas. C. N. Ilolden 7.157 

' Old Fashion Open Kettle Plantation Molasses." 
for sirups and molasses. Penick & Ford 7,156 

'Sherwood's Ijithia Compouiid." for a medicine, 

F.Z.Sherwood 7,151 

' Sugar Drop," for peas, C. N. Holden 7,158 




IF YOU SHOOT A RIF^I-E 

Pistol or Sh^itgu/ri, youMI makeaBuIrs 
Eye by sending three 2c. stamps for 
tbe Ideal Hand-book 'M,'* l2t) pages 
FREE. The latest Encyclopedia of 
Arms, Powders, Shot and BuUeU. Men- 
lion bciENTIFiC AMERICAN. Address 
MfU. CO., New Haven, Co.vn.. V. S. A. 



PROPOSALS. 



QEALED PROPOSALS WILL BE RECEIVED AT 

^ the office of the Lighthouse Kngineer, 'I'omp ins 
ville, N. Y.. until 12 o'clock M., Octobnr 10. IWfJ, iind then 
opened, foi turnisUing material and labor necessary for 
buildinf> landing pier at Romer SV.oal light station, N. 
v., in accordance with specifications, copies of which, 
with hlank proposals and other information, may be had 
up«>n appliCHtion to 

D.P.HEAP, Lieut. Col., Corps of Engineers. U.S.A. 



STEEL STAMPS '"°^^,^,^,'?,'?^-,?. 7,°^°,tA\^. 

riCURE.,?.Al.PHABE:T StTS AT LOWLST PRICLS. 

' .l-u'^^IJI^nVeo SCHWAAB STAMPiSEALCP 

5E«C rORURCULAR >' MILWAUKEE. WIS. 



WANTED. 



WANTED 



PRiN rs. 

" The Great Southern Candy Department." for 
candy. G. Blome & Son Company 172 

A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since ISTw. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Cannclian paienrs may now be obtained by trhe in- 
ventors for any of tne inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
loatrQctiooB address Uann k Co., 361 Broadway, New 
7ork. Otb«rfor«Uc&I»t«DUmar also be obUloed. 



apparatus, scientiHc novelties, 
etc. Illustrated catalogue of 



MAGICAL 

parlor tricks free. Complete catalogue with 600 engrav- 
ings. 20c. Martinka &Co., Mfrs.. 493 Sixth Ave., N. Y, 




Acetylene Burners. 

A new burner forSTEREOPTICONS. 

Highest c. P. possihle. 
State Line Tate Co., Chattanooga. Tenn. 



WANTED — Position as Manager or Assistant to 
Paris Exhibition Exhibit; or Sole Agency for Germany 
of good export articles. Particulars tlirouKh H. A. 
Kaypan,a5Bond Street, Brooklyn. N. V. 

Position by Engineer experienc- 
ed In dCFigning, installing and 
the economical management of modern steam power 
plants. References. Addr., Corliss. Box 773. New York 

WANTED CATALOQUES, 

Pricelist- and Samples of all descriptions and discount 
quotations to commissioners are solicited in double ex- 
amplos tor Ouito and i iflcina de Comision 6 Instalacion, 
CasillH No. 16!'. Guayaquil, Ecuador. South America. 

R A8 LWAY INVENTION, CAPITAL 

wanted. tYench engineer, inventor of a new econom- 
icaLsystem (recently patented • ot aerial railway, entire- 
ly metallic, electric traction. climbing any acclivity with- 
out tnotli-racu. costing one-tourth the price of any rail- 
road having the nearest analogy toit, realizing the ad- 
vantasies ot requiring no earth -works whatever, no 
masonry, very quickly laid, with very few hands, hardly 
any e.vpenses for repairs and exploitation, cannotderail, 
meets all requirements for freight and passengers, spe- 
1 cially tor New Countries (only manageable system for 
j the pro.lected Intercontinental Railroad), desires to in- 
i terest a capitalist for a first experiment and form a 
: financial powerful company, of which a great immediate 
' success is assured, the new countries requiring urgent- 
ly numerous railways, provided that they are appropriate 
to an extremely economical exploitation. For all 

SLTtjenlars write stating one's circumstances to 1*1 r. M, 
ROCUFT, 54 West *26ch Street, New York. 



50 YEARS* 

EXPERIENCE 




RADE Marks 
Designs 
Copyrights Ac. 

Anyone sending asketch and description may 
quickly ascertain our opinion free wnetberaii 
invention ip probably patentable. Communica- 
tions strictly cnnfldential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents uiken through Munii & Co. receive 
speciat notice, without charge, in the 

Scientific Jfmerican. 

A handsomely illustrated weekly. liargest cir- 
culation of liny scientific lournal. Terms. %:i a 
year : four months. $1. Sold by all newsdealers. 

MUNN &Co.36'B"'adwa,.New York 

Branch Office. (j'S FSt. WashinRton. D.C. 



TiinniiirC EP- Sena for Circular "M." 

TURBINES ^iAfij^arsSk ti?i. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers^ Macliinery. THE VILTKR 



TYPE WHEELS. MODELS LEXPERI^AENTAL WORK.itMULMKHIKEfff 
I Ngv^ATlES fcETC. NEW ?D q K STEWtiL WORKS 100 HWasWU ST N.Y. 



MnnPI? & EXt>ERIMENTAL WOR<'. 

ITIUULLO Inventions developed. Special Machinery, 
E. V. Bailiard. 106 Liberty St.. Nevr York. 



MO^IiCR^IS 



UNION MODEL WORKS 
193 CLARK CHICAGO. 



GRINDING MILLS 



FOR ALL PURPOSES. 

BoKardus Patent Uni. 
versal Eccentric Mill. Address J. S. & G. F, SIMP. 
SON. !28 Itodney Street, BroolLlyn, N. Y. 

NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181 Seneca 8t..Cfeveland,(). 



GAS.*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO . NE.WARK N. J . U . S A- 



ELECTRICAL APPARATUS FOR SALE 



All complete and practically i n first-claBS condition« some of i t almost new. 



1 50 I,i 

1 if, ' 

1 sa " 

1 3000 Li 
1 1500 ' 
1 550 ' 
1 300 * 

I into ' 

II Oil ' 



ARC I>YA'AM08. 

htThomson-Hniislnii..|;t4r> 1 1 7n Li^ht Ball '^p-J30 

" " .. mil 1 25 " Amfritan VVoi.rl... . A'll 
American Wootl. .. . 'Jim |l 15 " " " Hi,', 

INCANI>ESCENT I>YNAMOS. 

jht W€stiiiichotis»' AUtrnator. ... Low price 

Coinmerrial, 110 Volt, ScllOrliiii.' .... :175 

' Edison - " •* ywi 

■ I].S. " I'MI 

T. H tl-.'ti 1 1 hf; Li.j-ht {(rush HHl 



....$365 

12U 

$11 each 



1 50 H. P. 500 Volt C. & C. Railway Geiiet.-ilnr 

] 10 " -iVO " Motor '.. . 

ARC LAMPS. 

100 T. H M9 and MIVTypf Doubl*- Carbon Arc Lamps. 

75 " KJsndKliJ " Single " " " a - 

22 Brush No. 19, Double, New, |ll each ; Secondhand 1 " 

40 " " n, " JlOeach. b Brush-Adams, Double... 11 " 

50 Ball Double, $8 each ; and S.^SioKle Psil Ar< Lamps 1 " 

5U Aiiienc:.'! or VVo<id Arc Lamps 9 " 

Also siioie (food Enaines. We will cheerrully reply to all inquiries. 



AMERICAN ELECTRIC SUPPLY, CON. & MFG. CO.. !27. Thames St., New York City. 




FItKCE mi HES 



Prices $160 and up. Send for Catalogue 



~ StoclfSizeB U to 22 f cot. 

Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO.. 17 N 17th Street. Racine. Wis. 




PAL.MER BROS!., 



FAL.MER Statiunarr 
and Marine Gasolinti Kn- 
gines and Launcbes. Motur 
VVaeou Engines, Pump- 
ing Engines. 

0^ Send for catalog. 

MIANUS, CONN. 



Inventions Practically Developed, 



Fine Machinery. Pattern and Model Making. 

D'Amour & Llttledafe Machine Co., 130 Worth St., N.Y. 





They Stand High Pressure. 

The Hercules Seamless Copper Floats anil 
Air Chambersar e made Bpecially for Ste.ini 
Traps, Rwfivers, Condensers, Steam Pomps, 
etc. The orlltfllBl seamle.°s goods .\ot 
imitations. Catalosrue No. 'J free. 
Hercllek Float Work.s, Springheld, Mass 




VOLNEY W. MASON & CO., 

Friction Pulleys, Glutches&Elevators 

PROVIDENCE R. i. 



CALCIUM-CARBIDE MANUFACTURER 

I wants active and respectable agents, familiar with the 

I trade. Answers to ** Calcium-Carbidfabrik/* Sv. 

Televramb. AnnonBafd., Htockbolm. Sweden. 

Small Motors and Dynamos. Bench Speed Lathes and 



I Drill Presses. Columbia Mfp. Co., bU Walnot St., Phila. 



spei 
Wa 



For Sale— Patentablecabinet for Hot Air Bath^lao 
invention for one sleeirinK in daytime. Address W. R. 
W., Ijincointon. N. C 



HALF A CENTURY OF CYCLES.— AN 

InterestinK history of the cycle from its oripin up to ihe 
present time. The flr&t crank -driven bicycle. The 
''bone-shaker" and its successors. The tricycle. The 
modern wheel. Cycle buildinc a science. Points of im- 
provement. The pneumatic tire. A hand and foot : 
cycle. With 9 illustrations. Contained in Scientific I 
Amekican Supplement. No. 10I*J, Price 10 cents. | 
To be nad at this office and from all newsdealers. 



D. L. HOLDEN 

. 1336 Beach SI. Philadelphia Pa. 

Regealed ice machines. 



YOU CAN make: $|00-AWEE.f\ ! 

Own Your Own SHOw.coMPLtit OurriT-sioo, 

.LIF^ MOTION FILMS & MACHINES. 

Great passion play & 500 other subjects 

S.LUBIN.LARCEsr MrR PHILADELPHIA P. A 



A ^^ _ I*^ A _ Scnnusyoiirid4l«D 

W* WS O llOlf VllVa uidwewilJshowyin 
A « a UCIW WUIV howtom.k.l3ada, 
KU ^^^H W absolutely sure; w« 

^^^^■^^ f urnUh the work and teach you free; you work io 
the locality where you live. Send us your address and we will 
explain the business fully; remeniber we guarantee a clear pn^ 
fit of 13 for every day's work, absolutely sure, write at once. 
BO¥AL BANCPAOTrRINU CO.. Box I I . MRTROIT. BICR. 




Anyone contemplating tbe buildinft of a new home will And tbe 

Building Edition of the Scientific American 

of peculiar and absorbing interest. Thfs beautiful publication is 
issued monthly, and contains practical articles and sugKestions 
on modern house building, together with a series of splendid 
plates, showing perspective views and floor plans of tbe mopt up- 
to-date modern dwellings, estimated cost, etc. A single issue of 
[this handsome periodical is often worth tbe ye»*r'8 subscription 
[ price to the intending builder. Write to-day and.send 25 cents for 
a single copy, or 92.50 for annual subscription. 

MUNN & CO., Publishers, 361 Broadway, New York. 
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^tmtxiu ^mnum. 



October 14, 1899. 




DAMAGE 

TO 

PHOPEKnr 

AND 

LOSS-OP- UED 

AND 

INJUFW 
TO-PERSOHS 
CAUSED-EBT 



Simi^l^lLER-EXPLOSIOIiS I 

■I-/VAUBH •PnsiDDrr V^frnsiNKLOi 'VtccPBaiDBrr 
LEBWAPHHDiASSTTREAS. , LTJ^mOLEBRDOK. AsatSECY 




is not pleasant 
for either borse 
or driver. You 
make alow pro- 
gress anyway. 
But with a 

WINTON 
MOTOR 
CARRIAGE 

it is as easy golDR 
up-bill as down. 
n 1 A« AAA »r A * Needs no careful 

pFice 91,000. No Agents. driver eitber.You 
can do it yourself andfeelperfectlysafeabout the speed. 
A clean, comrortable, cbarmms conveyance that Is pos- 
itively economical. Hydro-caroon system. 

I^~ Semi for Catalogue. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 




are beinQ operated all (mer by the 

(^barter 0a$olinc Enainc. 

1 1 ^ J Any Place. 
1 1 Q P n By Any One. 
UOuU For Any Purpose. 
Also Combined Enirinea and 

Pumps. 1W TestimonialB on application to 
CHARTER GAS ENGINE CO., Box t48, STERLING. ILL. 




TWO VALUABLE PATENTS FOR SALE. 

AN IMPROVED FLYNET AND CHECKEASE FOR HORSES. 

THE IMPROVED FLYNET ^ ""^''^^ °^ *="**■" elastic portions, this Flynet ts always kept 

' " ■•"* l«w w a.i# ikiiikii jji position and will hi large or small horses. It is adapted to extend to the to) 
lar or hanies ot tbe harness anri wMl cover the horse to a (greater extent than the ordinary 
nets while not intertering with the conitort or movements of the horse. It is provided 
with a breast strap to keep the forward portion of the net in place. Thi^ net may be 
connected with any desired portion of the narnes.s, as shown in Figure 1, 




E. READ nOOimiDGE, 



THE IMPRnVFD HHFnKFAJsF ^ ■"»<'*> "' ELASTIC MATE- 

int imrnUVCU l/nCl»IVC.HOC. ^1^1. or cord Utted with saitable 
oheckiDg devices and applied in such a maotier that ahorse may use tbe miuKl$9 of the 
neck by dropping or turning the head 
trom side to Bide mit will quickly return ^ _X 
to the desired raised position. It 
mental, simple, light and durable. Fig- 
ure 2 shows a plan view ot the im- 
proved device. 

These two inventions are practical and fill a long felt want. There is a large demand 
for these devices, and lo iutroduce them to the public, the patents will be disposed ot by 
" State rlKhtt* only, and on very reasonable terms. An exceptional chance lo make 
money upon a small investment. For furthei particulars, terms, etc., address 

Decker Building, 33 Union Square, NEW YORK. 
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t^^ r^ Automatic Machines 
^ rhl FORMINfi WIRE 

*'*' from coil into shapes Bimilar 
(^^^ to cuts. We can fumisb ma> 



chines or doods, as desired. 
I^~ Send for drculofn. 

BLAKE & JOHNSON, 

WATERBURY, CONN. 




Cbe €di$on Concert 
Pbonograpl) 



Mr. Edison has 
perfected the 
Phonograph. 




It perfectly 
reproduces 
the human, 
voice. Just 
AS Loud, 
jusc as 
<'lear, just 
i.s sweet. 

It duplicates instrumental luusic with pure-toned 
brilliance ar^ satisfyin^r intensity. Used with EdiaOD 
Concert R * '*» V' ^^^ reproduction is free from all me- 
chanical 1 V Only tne music or the voice is beard. 
It is Btron», .^ vibrant enough to fill the largest audi- 
torium. It la smooth and broad enough for the parlor. 

The highest type of talking machine ever before pro- 
duced bears no comparison with the Edison Concert 
Phonograph. The price is $ 195> 

Six other styles of Phonographs, including the Edi- 
son Gem, price S7.50. 

Cbe€ai$oii Pbonodrapb Company, 

Race Street & Arcade, Cincinnati, 0., U. S. A. 



Kodaks 

do away with cumber- 
some plate-holders, 
heavy, fragile glass plates, 
and bothersome dark- 
slides. 

Just turn a Key — 

AH Kodaks use our light-proof film cartridges 
(which weigh but ounces, where plates weigh 
pounds) and can be loaded in daylight. Seven 
styles use either plates or films. 

Kodaks, $5.00 to $35.00. 

EASTMAN KODAK CO. 

Rochester, N. Y, 



Catalogues /reea t tht 
dealers or by mail. 



Woven info the 
Fabric of Trade 




L 



iemingrton 

Typewriter 

Indispensable to \\ 
Inseparable from it 

Wyckoff. 5eamansa Benedci. 
-327 Broadway. -New YorK 



PIERCE 



WELL ENCINEERINO CO. 

188 Liberty Street, New York, 

Manufacturers of Machinery for 

WATER. OIL and GAS WELLS. 

Mineral Prospectmp. Test Borings, 10 to 5,000 feet deep. 
Largest experience, beai line.bignest grade in America. 
Send for catalog, 200 engravings. State what is wanted. 



VEEDER RATCHET COUNTER 

This counter is of the same size as our regular cyclometer for bicycles, which it 
closely resembles. The differential gearing used in the cyclometers Is replaced 
bv an internal ratchet mechanism, and on the outer end of the main shaft, in 
place of the star wheel, la clamped a small operating lever, the arraneemeut being 
euch that each complete oscillation of the fever moves tbe right hand index ring 
one figure. The transmitting mechanism between each Index ring is such that 
the rings are mechanically locked and cannot get out of position by jarring, nor 
can the record be tampered with except by taking the machine apart. Tbe 
counter will register up to 99,999, when the next stroke will set all the figures to 
zero ready for repeating, but they cannot be set to zero from any intermediate 
point. They are durable and strong and can be run at a high speeo without skip- 
ping. They will be found especiallr useful for use on punch presses, looms and 
automatic machinery generally to register number of pieces or quantity of mate- 
rial Droduced. They can also be adapted for use on typewriters, voting machines, 
or any purpose requiring a small, light, accurate Instrument. Corresp. solicited. 

XME VKKDKR MFG. CO- 

Makers of Counting Macbines, Cyclometers for Bicycles, and flne Castings. HARTFORD, CONN.. U. S. A. 
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P TRADE IMARK ^\ 
ECAMOiU 
ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. washable. Untarnlshable, Waier. Oil and 
Weatherproof. Durable, Easily Applied. Bicycles, 
Yacbts, Radiators, Pipe.s, Metal Work, Macbinery, Dy- 
namos. Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets, Cars, stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 

THE AMERICAN PEGAMOID CO., 339 B'way, New York. 



^ OO D I B C D Points nicely tempered. ^ 

• O^ni^Kn. Knurled sleeve nickeled. ♦ 

♦ JL .- Lengtb, ♦ 

with 



J Price 45c. i^= S">:^^^»'>^ =» point, 12 m. 
♦ BT* Catalogue oi Fine Toolx free. 



with long , 



short point, - 9 ^ 




I V!l. STARRETT g.9r,, Athol. RS^.V X 
«♦♦♦♦♦*»»»»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 



W00DW0RKIN6 MACHINERY.^ 

For Planing Mills. Carpenters. 
Builders. Furniture. Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

|3f* Gorre^jmndtn ce Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street. 

Cincinnati, Ohio 

Why Pay Freight on Water? 
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Edison's Ink Coneentratea. 

The Wizard's Powder. 



9f 



Fifty per cent, cheaper and fifty per cent, better than 
other inks. These tablets (each makeloz.) dissolved 
in water produce a tlrst-class blue blank writing fluid 
that cannot be removed with chemicals and takes good 
copy. Agents send 10 cents for enough to make^ oz. 
Three colors. Get proposition, make an ink route. 
EDISON CHEMICAL CO., P, 0. Box 2397, NEW YORK. 




FOR SPORTSMEN 

hunting, flsbing. camping or yachting. May be laid on 
ground or deck insuring a comfortable bed, free from 
dampness. When deflated, rolls »mall and can be pack- 
ed in grip. Weight 10 to 15 lbs., according to size 

Th ese mattresses afford great comfort to Invalids and 
bedri dden patients. Largely used by U. S. Government 
and by sportsmen throughout the world. Catalogue free 

MECHANICAL FABRIC CO., 

T>ROYIDEMCE, R. I. 



BARNES' ^— ^ 

UPRIGHT DRILLS 

Complete line, ranging from LiKht Fric- 
tion Disk Drill to 4f" Back Geared Self- 
Feed. 1^" Send for New Catalogue. 

W,F.& JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD. ILL. 




I ATHF^ Foot Power, High Grade 

bn I llbW W.P.DavisMach.Co.,Rocbe8ter,N.T. 



ASBE 

FIRE- FELT 

PURE ASBESTOS. 
REPLrTE WITH AIR CELLS 
STRONG LIGHT FLEXI 



STOS 
COVERINGS I 

ABSOLUTEiy HRE PROOF.I 
PERFICT NOil-COHDUCnMSl 
Ible. easily APRLIED.! 



I MADE m SECTIONS 
I FIT STANDARD PIPE 

H.W. JOHNl 

• new YORK- CHICAGO • PH| 

J ASBESTOS MATERIALS. 
■ roofing MATERIALS. 



THREE FEET LONG 
'. nCH TO Iti IN(,HLS. 

S MKG ( O. 

ILADELPHIA BOSTON 

LIQUID PAINTS 8. STAINS 
ELECTRICAL MATERIALS. 



All varieties at lowest prices. Best Kallroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes 
8ewiW( Machines, Bicycles. Touls. etc. Save 
Money. Lists Free. Chicago Scale Co.. Chicago. III. 



If you want the best CHUCKS, buy Westoott's 

Little Giant Double Grip 

Drill Chucks, Little Giant 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks, Cut- 

ting-o0 

Cbucks,Scroll 

Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks. Independent Latbe Chucks. Made by 
WeHtcott dhuck Co.. Oneida, N. Y., t. 8. A. 
Ask Jar catalogue tn English, French, Spanish or Ger t}tan. 
First Prize at Coltimbian exposition. 1-^93. 





WHY NOT MAKE RUBBER STAMPS?? 



DO 



YOU WANT TO CO 
ADD A GOOD LINE 



I^TO BUSINESS FOR YOURSELF, OR 
TO YOUR PRESENT BUSINESS? 




Reisch's Foot Power 

EMERY WHEEL 

KNIFE SHARPENER and TOOL GRINDER 

2,000 revolutions or .S,SOO feet per minute. 
A bandy machine for Bicycle Repair ti 
Sh ops. Machine Shops, Mills. Factories, g 
etc. Heigbt of macnlne, 3 feet ; size of k 

emery wheel. 6x1 tn. 
Machine sent on approval to respon- 
sible parties. 
^r Send fw Circuiar and Prices. 

BUFFALO EMERY WHEEL CO., 
No. 10 LockSt., Buffalo, N.Y. 



1? .A.'sa ^ ei 

(Louisiana Red Gulf Cypress a 
Specialty.) Best known for 
every purpose. Good material 
Correct workmanship. Low 
Prices Get our Illustrated 
Catalogue. W. E. Caldwell Co., 
233 E. Main St.. Louisville. Ky.' 




If you want to en^raae in pleasant and profltable work, requiring but little capital, and which 
can be made to pay weU either in a permanent location or traveling, you cannot do better than 
secure a "NewYork" combined Rubber Stamp Vulcanizerand Mould Press and Manufacturing 
Outfit. It will payany Stationer or Printer well to put in one of our machines. 

These machines are unequaled for Speed, Accuracy and Economy, and by their celebrated 
Lever Action* which makes them superior to auy wheel machine, they produce the Finest 
Class of Rubber Stamps. They received Highest Award— Medal and Diploma— at World^s 
FATR. CHiCAro, 1893. 

With each machine is sent a copy of our book, " How to Make Rubber Stamps for Profit," which 
makes every det ail ao plain that any person can at once turn out First-CIasa Stamps. 
^T* Write at once, to-day, for complete circulars. 

BARTON MANUFACTURIN8 COMPANY, 338 Broadway, New York. 





BABBITT METALS.— SIX IMPORTANT 

formulas. Scientific American Supplement 1 1 *23. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalo^rue. 




l-ATKNT APPI. 



MACEY 
DESKS 

$19.85 

buys this "Macey"' 
desk. No. 10-H, di- 
rect Irom the fac> , 
tory. freight pre- 
paid, sent " On 
Approval." to be 
returned at our 
expense if not pos- 
itively the best roll-top desk ever sold at tbe price. 

MADK of selected oak Has closed back, quartered oak froot. 99 
pi(reonholes, 9 tile boxes, fi largre drawers, 9 small drawers, 3stAinp 
drawers, V peo racks 9 paptr racks. 9 arm rests, ball-bearing cantera 
froDt base mould and 8 complete letter flief), dttRtproot, and under 
lock-'and key. Tbia desk has a (;ood polish finish, ami from a dealer 
will cost $98 to t3b. Catnloiiue No. S 

WQ DranaU ErOaivkf to all points East of the Mis- 
6 r rCfJaJ rrClglll sissippi and North oE South 
Carolina. (Points beyond on an equal basis.) 

^^ Write for ow complete Catalogue " S." 

THE FRED MACEY CO., •^"^"^i^i^.''™' 

Makers of Office and Library Furniture. 
tW EXPORT ORDERS SOLICITED. 




DEWEY ^^-^''-*'"- 



c^uLnu trcHT. 

=The neatest, most attract- 

^ ive and timely novelty yet 

'v^^ gotten up in connection 

with celebration to the 

Great Admiral. Small 

Searchlight. Press the plates and illumi* 

nate the Admiral's picture. By removing 

Slcture and substituting plain glass, you 
ave a very serviceablesearchligbtthatcan 
be carried with safety into closets, cellars, 
etc. Price J1.25. By mail, *1.50. William 
Roche, inventor, 42 Vesey St., N. Y. City. 



PRATT'S PATENT POSITIVE 
DRILL CHUCKS. 

Impossible for Drills to »]lpwhen 
held by tbem. Send 2 cent stamp 
for Illustrated Catalogue. 



DRIVE 




THE PRATT CHUCK CO., 



Frankfort, N.Y.,U,S. A. 



O"- FOR TOOLS, SftWS ETC. 

WK JESSOP * SONS L'5 91 JOHN ST. NEW YORK- 



PATENT PROTECTION 

— IN- 

Cuba, Porto Rico, 

AND THE 

Philippines. 



Owners of United States Patents, Trade Marks. 
Prints and Labels may procure piotection in the Co- 
lonial possessions ol the United States by eff'ecting 
registration in these countries. 

The expense is very slight and tbe protect iin ac- 
quired by such registration should be secured with- 
out delay. 

For terms and full information, address 

munn &. co. 

PATENT SOLICITORS, 

Or 361 Broadway. 

625 F Street, New York. 

Washington. D. C. 

PRIItfTIIffG INKS 

Tbe SCIENTIFIC AMERICAN Ib nrinted witb CIIAS 
BNBU JOHNSON « GO.'S INK, Tentb and Lombar* 
Bta., Ptailadelptaia,aDd«; R<>aetsi.,app. I>uane,New Tork 
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